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vi PREFACE 

‘many questions relating to epidemics, endemics, and epizodties 
due to parasites. The medical man who only looks at the 
phenomena of parasitism ns displayed within the human terri- 
tory must of necessity acquire » cramped, narrow, and distorted 
conception of the role played by parasites in the production 
of disease. Lot it be freely granted that to the practising 
physician, as such, it matters little how many bensts, birds, 
reptiles, or fishes perish annually from parasitic affections ; yet, 
when it is demonstrable that s large proportion of the strictly 
haman entozoa require a change of hosts—or, in other words, 
need to pass through the bodies of the lower snimals—then it 
is evident that some acquaintance on his part with the entozos 
infesting animals becomes a practical necessity. Knowledge of 
the kind here offered will often materially aid him in recom- 
mending prophylactic measures. Moreover, the study of 
comparative pathology, almost ignored in England, conveys 
with it othor lessons of high value in relation to the healing 


art. The great mind of John Hunter comprehended all this 
long ago, as any student of the beautiful preparations contained 
in tho musoum of the Royal College of Surgeons may readily 
convince himeclf; and this is all the more noteworthy, since the 
subject concerns the physician rather than the surgeon, 


To the naturalist the second half of this book addresses 
iteolf in very direct manner, When engaged in his dissec- 
tions, an appeal to its pages will often enable him to decide at 
‘once us to the species of pnrasite accidentally encountered, and if 
a full disgnosis be demanded it will guido him to bettor sources 
of information. Many hundreds of correspondents, not baying 
rondy access to the systematic writings of Radolphi, Diesi 
and Dujardin, have requested me to identify their “finds” 1 
have rarely or never failed to comply with their requests; but 
it is hoped that the present work may prove of ready service to. 
subsequent inquirers, and thus place a reasonable limit upon the 
numbor of future applicants. Sinco the mannscript of this work 

r comploted I have received Dr von Linstow’s Compendiuin 
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man wholly untinged by the ambitions of wealth and power, 
once remarked to me that there were no people so difficult to 
instract as those who were ignorant of their own ignorance. 
It is just these very persons who, when placed in high positions 
of social, political, or professional trast, most powerfully con- 
tribute to check a nation’s progress. There are too fow 
genuine workers at science in this country. As one of the 
rank and file, I claim only to have honestly contributed my 
mite. I should like to’see 4 small army of helminthologists 
rise up and lay siege to the fortresses at present securely held 
by thousands of death-dealing parasites. 


T.8.C. 


74, Porrspowx Roav, Loxpon 
May, 1879. 
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2 INTRODUCTION 


delusions which, in spite of the advance of science, will pro- 
bably never become wholly eradicated from the public mind. 
People who hold these notions either cannot or do not desire 
to reject a view which haa for them a dominating power almost 
equal to that of any known religious dogma. In conversation 
I have repeatedly noticed this to be the case. These people are 
the victims of educated ignorance and they will never allow 
that parasites are natural developments, accomplishing ends or 
parts of the ordorly mystery which reigns everywhere, Some 
of thom still cling to the ereed thnt the presence of parasites, 
of internal ones at least, betckens evidence of Divine disfavor ; 
and their minds aro troubled with all eorteof distressing ond 
childish conceptions. In the present age one would have 
thought that such ridiculous idens could not be seriously main- 
tained; bnt instead of being relegated to the limbo of similar 
“old wives’ fables thoy dominate the opinions of thousands 
of our so-called edacated people. The genuine searcher after 
truth doos not need to be told that all preconceptions of this 
order hopelesely obscure the mental vision. They operate to 
render a just and adeqnate understanding of the science of 
helminthology impossible. The biologist may say what he lists, 
but he knows perfectly well that the superstitious mind will 
continue to ignore the precious and elevating results of scientific 
research, and that it will perseveringly continae to persuade 
itself that internal worms, parasites, and entozon, of whatevor 
kind, belong to the category of “plagues” liable to be dis- 
tributed as special punishments for human wrong-doing. 
As remarked in my previous treatise, the best way of studying 
the ontozoa is to regard them as collectively forming a poculiar 
Sauna, destined to occupy an equally poculiar territory. That 
(caer is the wide-spread domain of the interior of the bodies 
of man and animals. Each bearer or “host? may be viewed 
as a continent, end each part or visous of his body may be 
regarded as a district, Each district hae ita special attractions 
for particular parasitic forms; yet, at the same time, neither 
the district nor the continent are suitable ax permanent resting- 
places for the invader. None of the internal parasites “ continue 
in one stay ;” all have a tendency to roam; migration is the 
soul of their prosperity ; change of residence the cssential of 
their existence ; whilst a blockade in the interior soon termi- 
‘nnntes in degeneration and death. Tropeat it. ‘The entozon con- 
stitute a specialised fauna. What our native country is to 


ee 
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I. Froxes. Teewaropa.—This group embraces several fami- 
lies of parenchymatous worms. ‘The various specioe exhibit 
‘one or more suckers, which the older naturalists regarded as 80 
many mouths or perforations. Hence the ordinal title. The 
term fluke is of Saxon origin, meaning anything flat. Thos, 
it has been applied to sole-fish or flounders, to the fattened 
halves of the tail of cetaceans, to the blades of anchors, and so 
forth, Although the common liver flake is flat, many species 
of the order are round, biconvex, or even filiform Gasorery 
I recognise six families :—Monostomida, Distomida, Amp 
mide, Tristomide, Polystomide, and Gyrodactylide. Spat ct of 
the species are entozoal; but many adhere to tho surface of 
the body of piscine hosta. 

IL. Tarrworms. Cxstopa.—This comprises not only the 
tapeworms, but also the measles and other bladder-worms or 
‘cystic Entozon of the old authors (Cystica). The Greck word 
Kestos means a band or girdle; hence the ordinal term above 
given, ‘The blnddor-worms, including Hydatids, Cysticorci, 
&e,, are the larval stages of growth of various tapeworms. 
‘The further reduction of this order into sub-orders or families 
requires careful attention. At present we have Teniade, Acan- 
thotaniada, Dibothrida: (—=Bothriocephalida), Diphyllobothride, 
Tetrarhynchide, and Tetraphyllobothride, All the genera and 
species are entozosl. The proposal to separate the snouted 
or proboscidiform tapeworms (Rhynchoteniade) from those in 
which the rostellum is absent (Arhynchoteniade) does not 
recommend itself to my judgment. 

Tl. Rounpwonsms. Newaropa.—This sories comprises not 
only lumbricoid or roundworms proper, but also threadworme, 
‘Tho term derives its origin from the Grock word nema, signify- 
ing a thrend. Tb likewise includes the strongyles, the term 
atrongislos meaning round or cylindrical, This is a very extensive 
group whose parasitic members are strictly entozoal, whilst the 
non-parasitic forms aro either entirely froe or they infest plants. 
Some of the so-called free nomatoids live in the slime of 
animals, The artificial classification by Schneider, based on the 
muscular system, places these parasites in three well-marked 
groups, but I think it a disadvantage to separate widely many 
really clozely allied forms. Thus, in his Polymyarit we havo 
tho genus Bustrongylus, and in his Meromyarii the Strongyli 
proper. Most of the genera may be fairly included in tho 
following families :—Ascaride, Cheiracanthide, Qucullanide, 
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well-marked sections of 


most of the species viotimising fishes by attaching themnalves, 
nob only to the general surface of the body, but also to tho 
eyes, and especially to tho gills or branchim. Tho species for 
the moat part belong to the families Lerneida, Caligide, Diche- 
lestide@, and Argulide, In this category must likewise be 
placed two other families belonging to the so-called isopodous 
section of edriophthalmatous ernstaceans. These are the Oymo- 
thoide, which attach themselves to the taile of fishes, and the 
Bopyrida, which occupy the branchial cavity of shrimps. Tho 
nature of this work precludes any detailed notice of the 
numerous members of this section. 

VIL. Ivsror ranasrres, Iwakcra (part of).—The insects, 
properly so called (that is to say, arthropodons, cvertebrated 
croatures, with six lege), are many of thom essentially parasitic 
in their habits. The most important of theso aro “ bots”? 
and other larre or meggots of various flies (Diptera). 
‘Tho varietios of lice are also included in this group. Some 
few of the insect parasites are strictly entozoal in habit, at 
least for a part of thoir lifetime, being previously attached 
externally for a short poriod only, Most of the forms are 

ectozoal. A very large number of insect tormentors, 
although deriving nourishment from their victims, attach them- 
solves to the animals for 60 short a time that they cannot be 
classed as parasites undor the ordinary acceptation of the term, 
As oxamples of the so-called free parasitism, the autumnsl 
flies (Tubanide) and Slomowys may be cited. Although embrac- 
ing but few strictly parasitic forms we have the following -— 
Estride, Hippoboscide (with Melophagus), and Nycleribiide. 
In regard to the maggots of Muscide and Sarcophage, some of 
them are parasitic on animals and man, whilst others are 
parasitic upon insects themselves. Tho larve of Conopide 
attack humble-bees internally. Those parasitic insects, pro- 
perly go eslled, which, like cortain of the crustaceans, are some- 
times spoken of aa epizoa, comprise threo well-marked familios, 
Thus, we have Pediculide (tho source of lousiness), Philo- 
pleride, and Liotheide. Both of the latter embrace numerous 
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much as I represented it in 1864; but in tho prosont work I 
censo to speak of the Entozoa as in any sense the zoological 
equivalent of the Helmiutha, 1 prefer to employ the term 
Entozoa in its popular and wider acceptation. Ib conveniently 
stands thus, moreover, in direct contradiction to the term 
‘Ketozoa. 


As this work trents of parasites only, I purposely refrain 
from dealing with the Turbellarians, and certain other crentnres 
usually classed with Vermess The vague term “worms,” so 
often employed as the equivalent of Helmintha, is misleading in 
many ways. I should like tosce it adopted only when speak- 
ing of the Annelids proper. It would still have a sufficiently 
wide application, socing that it would include Leoches, Barth- 
worms, Naids, Tubed-worms, Sea-lobworms, Sea-mice, Nereids, 
and a host of other setigerous spocics. Notwithstanding the 
remote connection subsisting betweon “intestinal worms” 
and worms properly so called, the notion that an intimate 
relation subsists between the lumbricoid helminths and earth« 
worms will probably never entirely disappear from the popular 
or even from the professional mind. 

Since one of the principal features of this treatise is to afford 
o handy means of reference to the rich and extended literature of 
parasitism, I hore eubjoin a list of goneral and systematic 
treatises. To most of these I shall constantly refer, Full 
special references to detached memoirs will appear in the biblio- 
graphies scattered throughout the body of the work. 

Brraoorarny (No, 1).—Bremsor, ‘ Uebor lebende Warmer 
im lebenden Menschen,’ Vienna, 1819; French edit., by 
Grondler, 1824.—Idlem, ‘Icones helminthium, Vienna, 1824.— 
Oobbold, f. 8., ‘Bntozon, on Introduccion to the Study of Hel- 
minthology, with reference more particularly to the Parasites of 
Man,’ London, 1864; Supp., 1869.—Reviews in the ‘ Lancet,’ 
Sept. 24th, 1864, p. 353; in the ‘Med. Times and Gaz.,’ Oct. 
29th, 1864, p. 474; in the ‘Athenwum,’ Oct. 15th, 1864, p. 
493; in ‘Cosmos,’ Oct. 27th, 1864, p. 463; in the ‘ Roader,” 
Nov. 26th, 1864, p. 668 ; in the ‘ Edinburgh Vet. Review,’ Nov., 
1864, p, 662; in ‘Intellectual Observer,’ vol. vi, 1864, p. 190; 
in the ‘Quarterly Journal of Science,’ No. v, January, 1865, 
p. 145; in the ‘Quart. Journ. of Micr. Science,’ New Series, 
No, 17, Jan., 1865, p. 43; in ‘Popular Science Review,’ Jan., 
1865, p. 214; in the ‘ Veterinarian,’ Feb., 1865, p. 97; in the 
‘Modical Mirror,’ Jan., 1865, p. 23; in the ‘Natural History 
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‘and notices, becanse many of the latter contain valuable original 
‘suggestions made by the various anonymous writers. 
Brottoonarny (No, 2).—Dastian, H. 0., “On the Anatomy 
ond Physiology of the Nematoids, parasitic and free,” * Philo- 
sophical Tepnesstions;’ 1865 (see alao Bibliog., No. 60).— 
Oobboid, T. &., * Worma ; a series of lectures on Practical Hel- 
minthology,’ London, 1872; Italian edition by Tommasi. Milan, 
Florence, &c., 1873.—Idem, ‘The Internal Parasites of cur 
Domesticated Animals,’ London, 1873; Italian edit. by Tommasi, 
Florence, 1874.—Idem, ‘Tapeworms (Human), their Sourcos, 
‘Varieties, and Treatment,’ London, 3rd edit., 1875. Reviows 
(Ist and 2nd edit., with ‘ Threadworms ’), in ‘Brit. and For, 
Med.-Chir, Review’ for 1867, p. 433; in ‘Edin. Med. Journ.’ 
for 1866-67, p. 107; in ‘ Lancet,’ Nov. 10th, 1866 ; in ‘ Popular 
Science Roviow,’ Oot. Ist, 1866; in ‘ Intellectual Observer,’ 
Oct. 1866; in ‘Mod. Pross and Circular,’ Jan. 16th, 1867 
again in the ‘ Lancet,’ for March 15th, 1867; and in ‘ Dablin 
Quart. Journ. of Medical Science’ for 1867, 3rd edit. ; in the 
‘ Field,’ Sept. 26th, 1875; and in ‘Popular Science Review’ 
for Jan., 1876.—Idem, ‘ Catalogne of the Specimens of Entozoa 
in the Masenm of the Royal College of Surgeons of England,’ 
London, 1886; noticed in the ‘Lancet’ for March 24th, 1866, 
p. 821.—Iilom, “On the best Methods of displaying Entozon in 
Maseums,” ‘ Journ. Linn. Soc.,’ vol. viii, p. 170.—Idem, ‘New 
Entozootic Malady,’ &c., 1864; popular brochure, reviewed in 
tho ‘Lancet, Feb. 4th, 1865, p. 128; in the ‘ Athonwum,’ Jan. 
2lst, 1865, p. 87; in the‘ British Med. Journal,’ Jan., 1865; in 
the ‘ Veterinary Review and Stockowners’ Journal,’ No. 2, New 
Series, Feb., 1865, p. 76; im the ‘Render,’ Feb. 4th, 1865, 
p. 142; in ‘Med, Timos and Gaz.’ for Jane 2nd, 1865; in | 
‘Fiold’ for March 18th, 1865.—Idom, « Parasites of 
forming a series of articles contributed to the ‘ Mi 
Naturalist,’ 1878-79.—Idem, “ Notes on Entozoa contained in 
tho various Metropolitan Museums,” in ‘Lencet,’ May 13th, 
1865, p. 508.—Idem, “Report on Plica polonica, in refer- 
ence to Parasit in ‘Pathological Soc. Trane.,’ 1866, p. 419. 
—Iilem, “ Report ee respecting the Development 
and Migrations of the Entozoa,” ‘British Assoc. Reports’ 
(Bath “Mecting) for 1864, p. 111; and briedy ote a 
“Lancet’ for Sept. 24th, 1864.—Idem, Miscellaneous observa 
tions, inclading ‘‘ Note on Parasites in the Lower Animals,” 
in ‘Dub. Mod. Press’ for Feb. 11th, 1863, p. 154.—Idem, 
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tomy,’ London and Boston, 1854.—Thomson, A., “ Entozoa,” in 
the art. “Ovum,” in Todd’s ‘Cyclop. of Anat. and Physiol.,’ 
London, 1859.—Van Beneden, P. J., ‘Mémoire sur les Vers 
Intestineaux, Paris, 1858.—Idem, “Les Vers Cestoides,” 
‘Mém. de Acad. Roy.,’ Brussels, 1850.—Verrill, A. B., “The 
External and Internal Parasites of Man and the Domestic 
Animals,” ‘Rep. of Board of Agriculture,’ Connecticut, U.S., 
1870.—Von Baer, K. E., ‘Observations on Entozoa;’ in an 
analytical notice of his article “ Beitrage zur Kentniss der 
niedern Thiere,” from ‘ Nova Acta Nat. Cur.,’ tom. xiii, in the 
‘Zool. Journ,’ vol. iv, p. 250, 1828-29.— Wagener, @. R., ‘ Bei- 
trége zor Entwicklungsgeschichte der Eingeweidewiirmer, 
Haarlem, 1857.—Weinland, D. F., ‘ An Essay on the Tapeworms 
of Man, Cambridge, U.S., 1858. 
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SECTION I.—Tnrematona (Flakes). 


Paseiola hepatica, Linnens—The first form I havo to con- 
sider ix tho common liver fluke. Tho part thie entozoon plays 
in the production of dixonse will bo fully stated whon treating 
of the parasites of the sheep and other ruminants. About 
twenty instances of its occurrence in the human body have been 
recorded. It has been found beneath the skin in the sole of 
the foot (Giosker), and also under the scalp (Harris), and 
behind the ear (Fox), Tt more frequent seat is in the liver 
and gall-ducts (Pallas, Brora, Bidloo, Malpighi) and gall-bladder 
(Partridge). ‘The alleged cases by Bauhin, Wepfer, and Chabert 
are spurious, 6s is probably also that given by Meblis. Duval’s 
case appears to be genuine, but the occurrence of the worm in 
the portal vein was accidental. Dr Murchison has recorded » 
ease, occurring at St Thomas's Hospital, where a solitary 
specimen was found in the liver. Dr H, V, Carter also met 
with the worm in » young Hindoo. 

In the second half of the presont work I ehall reproduce 
Blanchard’s admirable figure of the sexually mature worm 
(Fig. 61), accompanied by a categorical statement respecting 
the known facta of development. In this place, however, T 
may observe thab the cases recorded by Giesker, Harris, and 
Fox had clearly pointed to the circumstance that the higher larva 
of this fluke must be armed corcariw, otherwise they could not 
havo bored their way through the human skin. Ax we shall seo, 
Dr Willemoos-Suhm’s investigations have furnished evidence 
as to the trath of this supposition. For anstomical details [refer 
to my introductory treatise. In the adult stato the liver flake 
haz boon known from the earliest times. We havo clear 
evidences that it was described by Gabneinus in the year 1847, 
and also subsequently by Cornelius Gemma, who, in a work — 
published some thirty years later, refers to an epizootic disease 
prevalent in Holland during the year 1552, and which was very 
justly attributed to the parasite in question. After this date 
many writers described the liver fluke more or loss accurately, 
and entire volumex were devoted to the consideration of the 
formidable disoasc which it occasions. The nomenclature of 
the parasite has been a subject of controversy. Amongst 
naturalists in goncral the common liver fluke is often de- 
scribed under the combined generic and specific name of 
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to furnish fall descriptions of the commoner kinds of parasite, 
I could addace numerous instances that have been brought 
under my notice where professional men and others have been 
entirely mistaken as to the essential nature of their parasitic 
finds. Thus, T have known an instance where a great authority 
on the diseases of dogs has persisted in nsserting for the free 
proglottides of « tapeworm a nematode origin; and, in like 
manner, human tapeworm-segments have frequently been 
mistaken for independent fluke parnsites, Ono of the most 
remarkable instances of this kind is that which I havo elsc- 
whore dexcribed as an error on the part of Dr Chabert. My 
reasons for so regarding his interpretation of the facts observed 
by him stand as follows: 

In tho ‘Boston Medical and Surgical Journal’ for the years 
1852-53-54, Dr J. X. Chabort describod several casos of Tania, 
and he averred that the tapeworms were associated with 
numerous specimens of Distoma hepatioum. The passage of dis- 
tomes by patients during life was even regarded by Dr Chabert 
aa indicative of the presence of Twnia within the imtestines. 
Surely, I remarked, Dr Chabert was mistaken. Are not these 
so-called distomes the well-known proglotiides ? Not willingly 
doubting Dr Chabert’s statements, but desirous, if possible, of 
verifying the accuracy of his conclusions, I wrote to him (March 
22nd, 1864) requesting tho loan of no specimen, but I was 
not fortunate enough to receive a reply. In the “Case of 
Tamia” in a boy four and a half years old, given in the 49th 
vol. of the journal, Dr Chabert writes ax follows:—‘In con- 
sequence of his passing the Distoma kepaticum, I concluded be 
must be afflicted with Trwnia.’” Further on it is addod, that 
tho administration of an astringent injection “cansed the dis- 

of innumerable small worms (Distoma hepaticum).” 1 
think this is quite decisive. The idea of “innumerable” flukes 
being expelled in this way is altogether out of the question. 

The only genuine case in which any considerable number of 
Distomate, of this species, have been observed in the human 
subject is the one recently recorded by Dr Pranac, In this 
instance two flukes were vomited along with blood immediately 
after the administration of salines (sel de Seignette), and about 
thirty were passed per anum. On the following day, somo 
tapeworm proglottides having been evacuated, both salts and 
malo-fern extract were administered. Thix caused the expulsion 
of an entire tapeworm, and also about twenty more flukes. Not~ 
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either side, the width of the animal becomes gradually narrowed 
towards the extremities; both ends are pointed, but the inferior 
or caudal one more obtusely than the anterior or oral end; the 
general surface is smooth throughout, 
and unarmed ; the reproductive orifices 
are placed in the central line immo- 


in the middle line of the body and 

directly below the ventral sucker; tho 

terine canal is romarkably long, form- 

ing a sories of tolerably regular folds, 

which occupy tho contral and hinder 

parts of the body, reaching almost to 

the candal extremity. The vitelligeno 

glands cover a limited spaco, on either 

side of the centre of the body near the 

margin, The foramen caudale comru- 

nicates with a contractile vesicle, which 

passes upwards in the form of a central 

trank-vessel, early dividing into two 

main branches ; these latter reach as far 

forwards as tho csophagesl bulb, oppo- 

site which organ they suddonly carve 

upon themselves, retracing their course 

for a considerable distance backwards ; 

the digestive canals ore elightly widened 

Ya, Loe lead Sule towards their lower onds, which occupy 

fase gneve y corresponding with the 

= wot of the lower fifth of the 

body; ova are conspicuous within 

the uterine folds, which present a dark brownish color in 
front, passing to a pale yollow color below. 

In reference to Kichner’s remarkable case T reproduce an 
abstract of it from Louckart’s account (‘Die mensehlichen 
Parasiten,’ Bd. i, s. 608), the original particulars of which were 
communicated to Leuckart by Dr Kichner himself :— 
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spine or tooth, and it is moxt probable that the higher larva 
aro similarly armed. 

Bimuoararny (No. 4).—Kichner (soo Leuckert), quoted 
—Cobbold, ‘ Bntozon’ (p. 187).—The case by Buchols ( 
as one of Fasciola hepatica) is given by Jérdene in bis work 
(quoted by Diesing and Lenckart) © und Holmin- 
thologie des monschlichen Kirpors’ (s. 64, tab. vii, fig. 14), 
1802.—Chaberi's French case is quoted by Rudolpht in hia) *« Ento- 
zoorum sive verminm,’ &o, (loc. cit., Bibl, No. 1), p. $26, 1808, 

Distoma crassum, Busk.—This large species wos originally 
discovered by Prof. Busk in the duodenum of a Lascar who 
died at the Seamen’s Hospital, 1843. It, however, remained 
undescribed until 1859, when, with the discoverer’s approval, I 
gave some account of it to the Linnean Society. 

O£ the fourtoon original gpecimens found by Mr Busk, 
several have been lost. Tho one that he himeclf gave me 
I handed over to Prof. Leuckart, and it is figured in his 
work (‘ Die mensch. Par.,’ s. 586). 


me with the few details of structure figured in outline in my 
“Tntroductory Treatise’ (fg. 42, p. 128), published in 1804; 
and it also in part formed the basis of the description of the 
epocios communicated to the Linnean Socicty in Juno, 1859 
(* Synopsia of the Distomidw,” p. 5, ‘Proceedings,’ vol. ¥). 
The late Dr Lankester, it ix true, was tho first to give a dis 
tinetive title to this entozoon (Distoma Buskii); bat as the 
discoverer objected to this nomenclature, and as Dr Lankester’s 
proposed torms were unaccompanied by any original description, 
I requested Mr Busk to suggest a now name for the worm, 
which hoaccordingly did. Ax I subsequently pointed out, Von 
Sicbold had alroady employed the compound title Distoma erm. 
sum to designate a smo ec infesting the house-martin 
(Hirundo urbica) ; 


Leuckart and by ot er well 
this recognition took placo, 


ii, In my judgment there are no sufficiont 
grounds for retaining Dujardin’s genus. Further, 1 may 
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expulsion of eome of the parasites had occurred. Accord- 

to the patient’s statements this result, so far, was entirely 
due to his having been placed on a milk diet; this course 
of treatment having been recommended by Dr Henderson, 
of Shanghae. The patient himself always suspected the pre- 
sence of intestinal worma of some sort or other, although a 
Jnpanese doctor laughed at the idea of such a thing. Some 
other doctor trented this missionary for parasites, administering 
both male-fern and santonine without effect. 

Tt was not until several months had elapsed that his wife 
was attacked with diarrhan. In both cases there was more or 
loss flatus. The motions were white, and there were other indica~ 
tions implying that the liver wns affected. Later on, symptoms 
of indigestion, with heartburn, set in and became very severe. 
Streaks of blood appeared in the fmces, but there was no 
dysentery. For the most part these symptoms wore attributed 
to tho effects of climate. 

When, in the month of Febroary, 1875, T saw the missionary 
a second time, professionally, I found that all the old sym- 
ptoms had returned. He had a foul tongae, the surface of the 
body wae cold, ho felt chills, and the pulse, though regular, 
registered ninoty-six to the minute. Indigestion, mansea, hend- 
ache, and diarrhona had reappeared. Notwithstanding these 
febrile symptoms, so satisfied was the patient himself that all 
his ailments were entirely due to the presence of parasites, that 
I felt inclined to take the same view of his case. Accordingly 
my attention was principally directed to an effort for their expul- 
sion; and in this view T ordered an aloetic pill followed by a 
castor-oil emulsion. This having no effect, I subsequently 
prescribed aloes and assafcotida pills, followed by scammony 
mixture. The action of the latter drug did not occasion griping, 
but, althongh efficient, led only to negative results. I should 
mention that in the patient's judgment none of the vermifages 
administered to him at any time hnd exerted any influence in 
the expulsion of the flukes. He was still thoroughly impressed 
with the notion that the milk dict, ordered by Dr Henderson, 
was the solo cause of their expulsion. 

As oven » missionary could not live by milk alone T insisted 
upon a more substantial dict . The milk, indeed, had oceasion- 
ally been supplemented by Licbig’s oxtract of meat and by light 
farinacoous food. - Whon I last caw him noither he nor his wife 
had passed any more flukes, but they did not fool satisfied that no 
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iy to the reproductive apparatus, What else I have 
ts for tho most part confirmatory of the statements 


- In particular, his brief account of the 

character of the digestive organs was not only 

ed by my earlier examinations, but is now re-verified. 

In the representation 

given in my ‘Intro- 

duction’ I showed in 

dotied outline two 

large organs which T 

supposed to be the 

testes. I distinctly ob- 

served radinting lines 

proceeding from tho 

centre in each; but 

I conld not discover 

the slightest trace of 

anylimiting bordor to 

either organ, I now 

found in the same 

position two nearly 

circular flattonod 

masses with clearly 

dofined limita (é, %). 

No doubt could be 

entertained as to the 

testicular character of 

tho lower organ (k). 

In tho original draw- 

ing I further indi- 

cated the presence of 

o third and much 

= smaller globular mass, 

«, which I termed the 

ovary; but what I 

r supposed to represent 

this organ in the 

icular specimen 

from which the accompanying illustration was drawn turns out 
to be merely # hernial protrusion resulting from injury (/). 
The radiating, broad, and branching seminal ducts are beanti- 
fully distinct in one of my specimons, forming the most attrac- 








26 PARASITES OF MAN 


resident in the human liver, where its presence, moreover, 
undoubtedly contributed towards the production of the fatal 
result. 

In my remarke on the missionary’s dict it is hinted thab 
the Ningpo oysters may have played the réle of intermediary 
bearers to the parasite in question; and as tending in some 
measure to strengthen this notion, it showld be borne in mind 
that Mr Busk’s original fluke-bearer came from the east. Ib 
is not improbable that the Lascar host may have partaken of 
the same particular species of fich or shell-fikh that the 
missionary and his wife partook of. Be that as it may, the 
frequency of the occurrence of ‘Trematodes and their larvas in 
marine mollusks is well known. According to Woodward, 
several species of oyster are sold in the Indion and Chinese 
markets. Thus, it would require the skill of n malacologist to 
determine the particular paket Ostrea to which the Ningpo 
oysters should be referred. 

Mons. Ginrd is of opinioas that the singular larv known as 
Bucephali ottainsoxaal maturity in sharks and dog-fishes ; 
therofore it is ly unlikely that the Bucophali should have 
been in any way concerned in tho infection of our missionary 
and his wife; nevertheless there remains the probability that 
these human bearers ewallowed other kinds of Trematode 
larves when they consumed the Ningpo oysters. Morcover, if 
it should happen that none of the other lary occurring in 
oysters are capable of developing into flakes in the human 
territory, it yet romains highly probable that some one or other 
of the various encysted (and therefore sexually immature) 
Trematodes known to infest marine fishes will turn out to be 
the representative of our Distoma erassum, In this connection 
we must not forget that the flesh of the Salmonide forms the 
probable source of human Rothrivesphali; und thore is some 
likelihood that salt-water fishes, if not actually the primary, 
may become (after the manner explaincd by M. Ginrd) the 
secondary intermediary boarers of fuko-larvw. At all ovente, 
I am inclined to look to the Ningpo oysters, or to some 
other of the various species of marine shell-fish sold in eastern 
markets, as the direct source of Distoma crassum; for, in 
nddition to the bucephaloid cercarians, we have abundant 
evidence of the existenco of other and more highly developed 
fluke-larym in marino bivalve mollusks. 

Tn this connection I will only further observe that we possess 
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obtusely rounded postoriorly ; the intognmont being smooth and 
unarmed; the reproductive orifices placed immediately above 
the ventral sucker ; the testes form two large rounded organs, 
situated below tho uterine rosette, and disposed in the middle 
line, one in front of the other; the uterine folds occupy the 
front part of the body ; near tho lateral margina there are two 
large vitelligene glands, one on either side of the intestinal 
tube; the excretory organ probably consists of a central trunk 
with diverging branches, opening below. 

Brorroorapary (No. 5).—Budd, original notice in his ‘ Dis- 
eases of the Liver,’ 2nd edition, quoted by Lankester in Appen- 
dix B to Kiichenmeister’s ‘Manual of Parasites,’ p. 437, 1857. 
—Oobbold, T. 8., “Synopsis of the Distomide)” in ‘Journ. of 
the Proceed. of the Linnean Soc.,’ vol. ¥, Zool. Div., 1860 
(original deseription p. 5)—Idem, ‘Entozon,’ p. 193, 1864— 
Idem, “Remarks on the Haman Flake Fauna, with especial 
reference to recent additions from Indin and the East,” the 
* Veterinarian,’ April, 1876.—Zdem, “ On the supposed Rarity, 
Nomenclature, Structure, Affinities, and Source of the largo 
Human Fluke (2. crasswm),” ‘Linn, Soe, Journ.,’ yol. xii, 
Zool. Div., 1876, p. 285 et neg.—Idem, “ Observations on tho 
large Human Fluke, with notes of two cases in which » mis- 

and his wife wero the victims,” tho ‘ Veterinarian” 
Fob., 1876.—Idem, “Tho new Homan Fluke,” in a letter 
published in tho ‘Lancot,’ Sept., 1875.—Leidy, in ‘Procood. 
Acad. Nat, Sciences of Philadelphia ;’ see also Dr McConnell’s 
paper qnoted below (Bibl. No. 6).— , 1. c., Bd. f,8. 560. 
—Weinland, 1. c. (Bibl. No. 2), Appendix, p. 87. 

Distoma Sinense, Cobbold.—The discovery of this species is 
due to Prof. J. F, P. McConnell, who “ on the 9th of Sept., 1874, 
found « large number of flukes in the liver of a Chinese, ob- 
structing the bile ducts.” ‘The species measures #” in length, 
by { in breadth, the eggs being 4,” by nls. Dr McConnell 
sowed) in his original memoir that the worm cannot well bo 
confounded with Fasciola hepatica, with Distoma lanevolatum, 
or with D. conjunetum. Tn this conclusion he was supported 
hy Dr. RB. Lewis, who examined the specimens with him, 
In a letter communicated to the ‘Lancet,’ quoted above, I 
proposed the nomenclature hore given; but Prof. Leuckart, 
unaware of this step, afterwards suggested the terms Distomum 

Later on I received nomerons spécimens from 
Calcutta, the examination of which enabled me to confirm the 
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Livor-fluke,” ‘ Lancet,’ Ang. 1875; repr. in the * Veterinarian,’ 
Oct., 1875; also in the ‘Lancet,’ March 16th, 1878, p. 406.— 
Macgregor, W., ‘A new form of Paralytic Disonse, associated 
with the presence of a now species of Liver Parnsite (Distoma 
Sinonae),” ‘Glasgow Med. Journ.’ for Jan,, 1877; also in the 
‘Lancet’ for Muy 26th, 1877, p. 775.—Oobbold, 7. S., in a note 
to the ‘ Lancet,” Sept., 1875, and in the Appendix to 

gor’s paper, p. 15, 1877.—Leuchart, R., 1. 0. Ba. ii, 8. 871, 1876. 

Distome conjunctum, Cobbold.—The little flake which I first 
discovered in the gall-ducts of an American fox (Canis fulvus) 
was fourteen years afterwards obtained from pariah dogs in 
India by Dr. eR. R. Lewis (1872); but it remained for Prof. 
‘McConnell to show that this entozoon also invades the human 
subject (1874), A second instance of its occurrence in man 
was rocorded in 1876. Wo all figured the worm, and in 

respect of general details our descriptions for the most part 
ae (fig. 56). The worms from the dog and fox gave an 
average of }” in length, but the majority of those found by 
McConnell in man were fally 3’ from head to tail. 

Writing in the epring of 1876 Dr McConnell says :—* Tn 
the ‘Lancet’ for the 21st of August, 1875, I published the 
description of a new species of liver-fluke found in the bile- 
duote of a Chinaman (sic) who died in this hospital. Dr Spencer 
Cobbold has very kindly interested himself in thie discovery, 
and proposed the name of Distoma Sinense for the new fluke. 
‘This discovery (in Septembor, 1874) has stimulated me to pay 
still greater attention to the morbid conditions of the biliary 
canals in our post-mortem examinations; but, although more 
than 500 antopsies have been conductod wince that date, Ihave 
not met with another instance of distomata in the Hver until 
within the Inst fortnight, On the 9th of January, 1876, in exa- 
mining tho liver of a native patient who had died in the hospitel, 
I again found a large number of flukes in the bile-ducts, and 
having carefully examined many epocimons, I recogulise the 
species ax the D. conjunctum of Cobbold. Dr Cobbold dis- 
covered this fluke in 1858; bat, as far as Tam aware, the human 
liver has never hitherto een found infested by these parasites, 
and this will give genoral interost and importance to the follow- 
ing case.’” 

“ Jomalli Khan, 2 Mahommedan, aged twenty-four, admitted 
into the hospital on the 25th of December, 1875. He is a 
resident of Calcutta, and an ordinary labourer (coolie). He 





out, and then laying open, the biliary 
in a portion of the right lobe of tho liver (the reat being 
preserved entire), nambers of distomata were found within them, 
lying singly, fattened, and generally with the anterior extremity, 
or “‘oral sucker,” directed towards the periphery of the organ, 
extremity towards ite centre; or in twos, threes, 


(catarrh ?), and, among these, ove coald be detected under the 
microscope. Sections of the liver, hardened and then examined 


abnormal, or in any way remarkable. ‘The weight of the liver 
wos Slbs. In the transverse and descending colon numerous 
indolont-looking, shallow, pigmented ulcers were found, and in 
the rectum others evidently more recent and highly injected. 
The submucous tissues throughout were abnormally thickened. 


The intestinal contents consisted of only about throc ounces of 
thin yellowish (bilious) focal fluid, with small bits of opaque 
mucus. ‘This was carefully washed and examined, but no flukes 
were discovered. Abont a dozen distomata escaped from the 
liver on making the primary incisions, and quite twice this 
number was found subsequently within the biliary canals. Only 
a portion of the right lobe has, as 1 havo eid, boon dissected, 
so that it may bo confidently stated that probably not less than 
hundred of these flukes must have infested this liver. All 
were found dead, but it must be remembered that the autopsy 
was performed thirtoon hours after the death of the patient. 
It is remarkable that in this cago, os in the one before described 
‘by me, no distomata were found in the gull-bladder. The 
presence of these parasites in the bile-ducts seems to have led to 
catarrbal inflammation of their lining membrane and ubnormal 
thickening and dilatation of their walls, bat there is no evidenoe 
of their having caused eufficiont obstruction to produce cholwmin, 
ag in the case just referred to, and no marked pathological 
change conld be detected in the lobular structare of the liver.”” 

After referring to the anatomical descriptions of the worm, 
as recorded by myself (in ‘Entozon’) and by Lewis (in the 
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Parasites of our Domesticated Animals,” p. 81, 1873—Lewis, 
7. f., and Cunningham, D. D., in # footnote to their «Micro- 

and Physiological Researches, Appendix C., ‘Bighth 
Ann, Rep. of the San. Comm. with the Gort. of India,’ p. 168, 
Calentta, 1872.—MeConnell, J. F. P., “On the Distoma con- 
junetum,” in tho ‘Lancet? for 1875-76, quoted above ; reprinted 
in the ‘ Veterinarian, 1876; also (a second case) in the 
* Loncet ’ for March 80th, 1878, p. 476. 

Distoma hetorophyes, Von Sicbold.—This minute parasite, 
monsuring only } of a line in length, was discovered by Dr 
Bilhara, of Cairo, in the intestines of a lad, post-mortem, in 
the year 1851. A second similar instance occurred, when 
several hundred examples were collected and afterwards dis- 
tributed amonget the helminthologists of Europe, Through 
the kindness of Lenckart two of the worms eventanlly reached 
myself, From one of these the accompanying figure was drawn. 
For the purpose of supplying « full diaynosis I have else~ 
where described this worm as presenting an oblong, pyriform 
outline, sttenusted in front, and obtusely rounded behind ; 
body compressed throughout, the surface being armed with 
numerous minute spines, which are particularly conspicuous 
{under the microscope) towards the head; oral and ventral 
suckers largely developed, the latter being near the centre of the 
body, and about twice the diemeter of the former; pharyngeal 
bulb distinct and separate from the oral sucker, and continued 
into a long axophagus, which divides immediately above the 
ventral acetabulum ; intestinal tubes simple, gradually widening 
below and terminating near the posterior end of the body; repro- 
ductive orifices inconspicuous, but evidently placed below anda 
little to the right of the ventral sucker, at which point they aro 
surrounded by « special accexsory organ, resembling a super- 
uamerary sucker; uterine folds numerous and communicating 
with small but conspicuously dovoloped vitelligene glands; 
‘tostes spherical and placed on the samo level in the lower part 
of the body; ovary distinct; aqniferons system terminating 
inferiorly in » large oval contractile vesicle, the latter opening 
externally by a central foramen caudate. 

Apart from its minutoness, moreover, this tromatode is 
especially characterised by the possession of a vory remarkable 
apparatus surrounding the reproductive Silica. Tt consists of 
an irrogalarly circular disk, mensuring yy" in dinmeter, and 
having # thick-lipped margin, which supports soventy fish- 
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Singhesar Doradh, aged 30, was attacked with cholera on the 
18th, and died on the Mth of Jnly, 1857. Had not been in 
hospital essen and was employed in cleaning the jnil.’” 

‘Tho post-mortem examination was made three hours after 
death >— Colon externally livid, contracted; contains » little 
serous fluid with flakes of mucus. Mucous membrane healthy 
‘except venous injection. In the emcum nnd ascending colon 
numerous parasites like tadpoles, alive, adhoring to the mucons 
membrane by their mouths. The mucous mombranc marked 
with numerons red spots like leech-bites from these parasites. 
The parasites found only in the cwcum and ascending colon, 
none in the small intestines.” This description is by Dr Simp- 
son, who adds, “ I havo novor soon such parasites, and apparently 
they aro unknown to the natives. They are of a red colour, 
size of a tadpole, some young, others apparently full grown, 
alive, adhering to mucous membrane,—head round, with circular 
open mouth, which they had the power of dilating and contract- 
ing. Body short and tapering to a blunt point.” 

Drs Lewis and MeConnell’s description of the worm is too 
long to be quoted in full. ‘The parasites measure {” to }” in 
length, by 4” to {” in breadth. Science is much indebted to 
these eminent observers for having unearthed the museum 
specimens and for recording the facta they could gather. 
From a zoological point of view the most interesting fact con- 
neeted with Lewis’s umphistome is the existence of a gastric 
pouch. This stracture brings these human Masuri into close 
relation with the equine parasite which I have named Gastro- 
diveus Soneinoii, and which will be found illustrated in this 
work (fig. 62). In short, Lewis's worm appears like s transi- 
tion form; the absence of gastric supplementary suckerlets 
separating it from the new generic type. 

Bustroonaruy (No. 11).—Lewis, 1. #., and McConnell, T. F. P., 
« Amph. hominis ; » new parasite affecting Man,” ‘ Proceedings 
of the Asiatic Society of Bengal,’ Ang., 1876. 

Bilharsia hematobia, Cobbold.—This remarkable parasite 
was discovered by Bilharz in 1851. It was subsequently 
found by myself in on apo (1857); other specics of the samo 
genus having sinco been detected by Sonsino in the ox and 
sheep (1876). The human examples were originally obtained 
from the portal system of blood-vessels, Afterwards they were 
obtained by Bilharz, Gricsinger, and others, from the veina of 
the mosentory and bladder, It was shown that they were not 
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the ventral sucker; eggs 
a projecting spine near the hinder pole. 

‘The study of tho stracturo and formation of the contents of 
the ova possesses groat interest. When fully developed the 
eggs sre oval, mensnring from yj,” to jj’ in length, with an 
average transverse diameter of ei Fae aro a trifle larger, 
othors smaller. Occasionally one encounters narrow specimens, 


and ji; tranaversely, whose yolk-contents had already arrived at 
on pelrenioadl stage of segmentation. 

‘The shell is transparent, of a brown colour, and free from any 
markings, lines, or sculptur- 
ing. One pole of the ghell is 
invariably narrower than the 
other, and usually presents » 
more or logs pointed extremity 
(fig. 8). This narrow end 
commonly displays # sharp, 
projecting, beak-like spine, 
which, at its base, constantly 
rosts upon the centre of the 
polo of the shell, but occa- 

0 sionally it is eccentrically 

"Some Spe ok as sett placed (Gg.8a). In some few 
examples the spine is re- 

moved to a little distanco from tho actual extromity of the 
shell ; but even in these instances, so faras my observations go, 
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like Bilhareia, are furnished with a single appendage, may like- 
wise be seen in the ova of different species of Dactylogyrus in- 
festing the gills of the pike. In the more strongly pronounced 
developments it ie easy to perceive how admirably these out~ 
growths are adapted to the necessities of the different species of 
parasite to which they sre severally referable; and, even in the 
case of Dilharsia, the trifling amount of anchorage furnished 
by ® projecting point is nob absolutely thrown away. The 
resistance will also be greater where the spine is situated a little 
‘on one side of the pole of the egg, which seems to need stendy- 
ing during the violent straggles of the embryo to escape from 


cin LEU mat ciliated embryn Fro. VW Twe cilinted embryos wf Bi as ta 
ae, koa 

When any number of ova ore removed froma the urine end 
examined, it will be found that a large proportion of them contain 
embryos in an advanced stage of larval growth. The struc- 
tural appearances presented by the embryos whilst still in the 
oggs are remarkably uniform; since, in all, the yolk appears to 
have resolved itself intom mass of rounded esrcode-globules, one 
or two of these particles being conspicuously larger than the rest 
(fig. 12). Ab this stage, except towards the cephalic division of 
the larva, no tendency to differentiation is perceptible; but 
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connection just referred to; and when, at length, the ciliated 
animalcnle has succeeded in overcoming this first diffienlty, it is 
Indicrous to witness ite frantic efforts to fd 
an opening in the shell. While thus par- 
tially liberated, it will rush to and fro from 

one pole of the egg to the other, 
@ series of summersaults, and at the same 
timo occasionally rolling itself over laterally. 
This activity becomes gradually moro and 
more violent, until at length its excitement is 
worked up into a sort of frenzy. Ihave many 
times watched these performances, which, 
however, are only to be seon within those ova 
whose shells, for some reason or other, refuse 
to yield to the carlier aud ordinary efforts of 
the prisoner. In all cases where these phe- 
nomena are witnossed the eye readily detecta 
a number of small freo globules between the 
embryo and tho inner wall of tho shell (Sg. 
13). These minute particles are likewise 
tossed about tumultuously during the rapid 
rotatory movements of the imprisoned larva. 
Except a8 regards their size, these globules 
do not differ in character from the sarcodic 
contents of the animalcule. They are pro- 
(biitsdedigity bably superfluous detachments from the pri- 
"Eeeae mitive yolk-mags, but it is juat possible that 
Kitt" Ghimls””” hoy may afford gome aid in the final breale- 
ing up of the shell. Whilst the embryo remains fixed its 
tail is usually directed towards the narrower or spine-bearing 
_ pole of the egg, bat in a few instances I haye seen this position 
roversed. As regards the precise mode of emerging from the 
shell, and the time occupied by the larva in freeing itself, thoro 
are several points of interest. Speaking generally, the purer 
the medium into which the ova are transferred, the more rapid 
will be the movements of the larve. To give an example of 
observed facts in relation to the rapidity of development, I cite 
the following :—“ On the 20th of August, 1870, I placed twelve 
eggs of Bitharsia under the microscope. ‘The modinm in which 
they were immersed consisted of eight parts of ordinary 
drinking water to one of urine. At the expiration of seventcon 
minutes the first-born mado its escape. In the course of 
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of the disintegration nnd resolution of their delicate bodies into 
mere sarcode-mnasses. Still more rapidly poisonous effects 
were produced by the addition of a little sherry or alcohol. 
Tn solutions where the amount of spirit did not exceed one park 
of spirit, proof strength, to fifty parts of water the effect was 
the samo.’” 

‘The development of the larva ia equally well necomplished in 
distilled water, in well-water, and in brackish water. In pura 
sea-water the process goes on less sutisfactorily. It was found, 
indeed, that the addition of slightly saline water to ciliated 
embryos, which were on the point of expiring in fresh water, 
had the effect of reviving them fora time. These facts have 
an important practical bearing. 

T have thus shown that the escape of the embryo is by no 
moans the slow process that Bilharz has described, Almost 
invariably the shell bursts by a longitudinal slit extending over 
fully two thirds of its long diameter, the first point of rapture 
being commonly situated midway between the spine and the 
centre of the shell. In normal births, so to speak, the head of 
the animaloule emerges first; but occasionally the animal 
escapos sideways, and I have even seen tho ombryo oxtricate 
itself tail foremost, Not unfroquontly it has a difficulty in 
-detaching itself from the sholl, in which caso the ogy ia whirled 
round and round by the half-freed prisoner (fig. 15). The 
lodgment of tho spine, however, against any foreign substance 
affords the nocossary loverage for ensuring oxcape. 

The larva never displays its proper clongated, spindle-shaped, 
or cylindro-conical figure, until some short time after its escape 
from the shell; and, as a consequence of this, its powers of 
locomotion are loss marked at first than they are subsequently. 
At tho time of extrusion the larva are commonly more or lose 
hour-glass shaped (fig. 11); this particular form being some- 
times retained for many minates or even for an hour. Usunlly 
the larve huve a tendency to acquire their normal shape imme- 
diately after quitting the shell; the oval, pear-shaped, and 
variously contracted forms gradually merging into the charac- 
teristic cone-shaped animalcule (fig. 10). In their fully devel- 
oped condition, they exhibit the most lively movements ; and to 
witness several hundreds of them rushing about with unceasing 
activity is a curious sight. The phenomenon, moreover, loses 
none of its interest from the consideration that only a fow hours, 
or it may have been minutes, previously, these now actively 
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between the cilia of the head and body reapectively. The former 
are at all times vibratile, active, and conspicuous, whilet the 
latter are more delicate, capable of comparatively little motion, 
and partaking more of the character of fine set. In length 
their general measurement varies from qn” to ghy’s The action 
of pure sea-water on the free animalcules, previously immersed 


nevertheless, on again adding fresh water, several entirely reco- 
vered. It is worthy of notice that in these cases the cephalic 
cilia furnished the first indications of returning viability. I was 
particularly struck with the behaviour of one embryo, which, 
under the stimulus of tho sudden shock, retracted its cone- 
shaped hoad almost ontiroly within the goncral cavity of the body 
(fig. 14, lower specimen), In thoir moribund condition, whatever 
shapo tho embryo retained, the sarcodio contents gradually faded 
away; the outline of the creature, however, becoming more 
marked (fig. 16). Usually tho body of the animaloulo became 
elongated whilst expiring in sca-water. Under other circum- 
stances the tee aenty bursts; the sarcodic contents 
escaping in the form of amarba-like ecient the cilia retain- 
ing their powers of movement long after all traces of the 
sarcode have disappeared, 

Tho larvm of Bitharzia closely resemble thoso 
of Fasciola hepatica, which Inter may he appro- 
priately noticed in this place. The ciliated em- 
bryo of the common liver flake has tho form of 
along cone inverted; the anterior end or hoad 
being flatly convex. In tho centre is a short 
proboscis-like papilla destitute of cilia (fig. 17). 
The general covering of cilia rests on o well- 
defined granular opidermis; this latter being 
succeeded by n denso peripheral loyor of largo 
ones cells, each of them measuring about 

(‘in diameter. The epidermis mensures myn 
im ar tiickceae: In the central mass of paren- 
chyma no internal organs are recognisablo, but 
Louckart observed indications of a canal which 
ho thought might open at the tail, though tho 
opening itself was nob actually visible, 
As long us tho ciliated covering remains intact the embryo, 
like other rigactileas displays great activity, whirling round 
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spine into the tissues of a mollusk, and shall have become 
metamorphosed into a sac-like larva (Nurse, Sporocyst, or Rediu, 
‘as the case may be). Whatever be the full significance of these 
internal developments, we have at least satisfactory evidence 
that tho complete and free embryo is n globe- 
shaped snimaleule, having the anterior third 
or cophalio end of the body covered with cilin, 
and armed with a central boring spine, In 
consoquenco of this limitation of the ciliuted 
covering, its swimming movements are less 
Fin 14—Chistot ew Vivacious than those of the embryo of Fasciola 
ei iar oe fepatica ; it will, therefore, probably take up 
its residence in # less active bost than that 
chosen by the embryo of Fasciola, sclocting one of those molluske 
which either move slowly or aro prone to keep at the bottom 
of the water. The mature eggs have a length of gly to ,t. of an 
inch, and a breadth of g”. ‘The long diameter of the free 
embryo varies from gis” to ;\y", the transverse diameter being 
nis Whilst the embryos were still in the egg Leuckart could 
seo no ciliary motion. With moat observers, both the ciliary 
apparatus and the riety ars Appear at this stage to have 
altogether escaped observati 
As regards the intimate tas of the ciliated embryo of 
Bilharsia hematobia, 1 have further to observe that, shortly 
after ita extrusion from tho shell, the hitherto loose, globular 
sarcode particles coalesce. This is apparently a preliminary 
step towards the subsequent differentiation process. Respect- 
ing the pedunculated blind sacs formed within the head, 1 
think that we must regard tho largest one as representing the 
stomach of the larva in its futare cercarian stage. Under 
the j” objective I distinctly recognised, in the cavity of the 
central blind sac, numerous highly refracting granules, the 
diameter of which averaged not more than pig”. The rudi- 
mentary stomach is often traceable whilst the larva is still within 
the ogg. It measures about ;\° in length, including the 
peduncle, and jyhyq" in breadth. The width of the narrow stalk 
does not exceed gig”. The other two-stalked bodies appeared 
to have the character of lemnisei. They were occasionally well 
seen whilst the embryo was still within the ogg. As regards 
tho intogument, it is easy to recognise two layers. In carefal 
adjustments of the focus the inner wall of the transparent 
dermis presents » beaded sppearance 
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myself that theso immature trematodes from the nerves of the 
cod-tribe can have no genotic relation with Bilharsia; and I 
think it due to Dr Maddox to say that I accept hig conclasion 

ig them. In his paper (* Micros. 'Trans.,’ vol. xv, 1867, 

p- 87) he offers strong proof that the'so-oallod Diefomas seurondie 
Moneoié of the haddock (Morrhum aglefinue) is the juvenile 
condition of Gasterostoma gracilescona of tho angler (Lephius 
piseatorine). 

Tam sorry to have to state that all my experiments proved 
nogative. J tried to induce the ciliated embryos to enter the 
bodies of o variety of animals, such as Gammari, Dipterous 
lorye@, Entomostraca, Lymnwi, Paludinw, different species of 
Planorbis, and other mollusks; but neither in these, nor in 
Sticklebacks, Roach, Gudgeon, or Carp, did they seem inclined 
to take up their abode. 

The very peenliar and formidable helminthinsis produced by 
this parasite has been thoroughly investigated by Griosinger 
and Bilharz, and it has been fully described in the standard 
works of Kiichenmeister and TLenckart. My own case from 
Natal also supplied many interesting clinieal facts which 
wore published in my ‘Lectures on Helminthology,’ quoted 
below. Tho comparativo provalenco of this disorder in Bgypt 
ia well established. Symptoratically, its principal foature 
consiste ina general disturbance of the uropoietic functions. 
Dinrrhasa and hematuria occur in advanced stages of the com- 
plaint, being also frequently associated with the so-called 
Egyption chlorosis, colicky pains, anwmia, and great prostra- 
tion of the vital powers. The true source of the disorder, 
however, ix easily overlooked unless a cnrefn) microscopic 
examination be made of the urine and other evacuations. If 
Blood be mixed with these, and there also be a large escape of 
mucus, a minuto inspection of the exercta will scarcely fail to 
reveal the prosenco of the characteristic ova of Bilharsia. 
Besides the increase of mucus xceretion, there may even be 
‘an escape of purulent matter, showing that the disorder has 
far advanced. ‘The pntient’s constitution eventually becomes 
undermined ; pneumonia often ects in, and death finally ensues, 
On making post-mortem examinations the following pathological 
facts come to light. In cases where the disease has not advanced 
very far, minute patches of blood-extravasation present them- 
selves at the mucous surface of the bladder, bub in more 
strongly pronounced cases the patches are larger or oven 
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the bladder, then powerful diuretics and medicated injections 
would probably prove serviceable ; but since the entozoa reside 
in the blood we must bo carcful not to increase the patient’s 
troubles. In the cage of intostinal worms the most 

parasiticides may be prescribed without let or hindrance; but 
that drug must be a truly subtle worm-poison which, when 
taken into the system, shall kill the blood-flukes without 
oxerting any injurious effects npon the parasite bearer. 

‘When, in 1872, I published my lectures on helminthology, T 
remarked that it was not improbable that, ere long, many 
more cases of Bilharzia disease would be brought to light. 
What has been added in this rospect is chiefly due to the 
researches of Sonsino, but a caso of some interest has been 
recorded comparatively recently by Dr W. K, Hatch, stationed 
at Bombay. From the particulars furnished it seems evident 
that the victim, an English gentleman, contracted the disease 
by drinking water, either in Arabia or in Egypt, in which 
latter country, however, he had only sojourned fifteen Is 
From the patient’s statements it appears that, hematuria is 
frequent amongst the Arabs. Tneidentally, Dr Hatch men- 
tions that Dr Vandyke Curter had informed him that, so carly 
ns the year 1862, he (Dr Carter) had detected the embryos of 
Bilharzia in the urine of an African boy admitted to the 
Jamsetjee Jejecbhoy Hospital. The treatment employod by 
Dr Hatch was that recommended by Dr Harley in his well 
known memoir. Having mysclf energetically opposed Dr 
Harley’s views on pathological grounds, 1 am not surprised to 
see it stated that Dr Harloy’s method of treatment offocted * no 
diminution in the number of the parasites,” As I said in my 
lectures (now ont of print) it is evident that“ nature” in view 
of moderating the hematuria—by the formation of plugs at the 
ulcerated points of the mucous surfaco—eeta up the artificial 
barriors above referred to; therefore if you catheterise and 
employ medicated injections you do more harm than good. 
As to the administration of bel'adonna internally, in view of 
retarding development, or of destroying the parasite, no good 
can be expected from this source. I certainly obtained better 
rosulta with buchn and boarberry (Arctostaphylos), 

In the matter of sanitation it is quite evident, from the 
foregoing data, that the danger of infection cannot arise from 
the drinking of impuro water, as ordinarily understood. The 
embryonal larve would be killed by an admixture of sewago, 
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‘Trans.,’ 1865.—Jdem, “On the Endemic Heematuria of the 
South Bastern Coast of Africa,” ‘Med.-Chir, Trans.,’ vol. liv, 
1871.—Idem, in Hooper’s ‘ Vado Mecum,’ 1869.—Hateh, W. K., 
“Case of Bilharaia hamatobia,” in ‘ British Medical Journal,’ Dec. 
14, 1878, p. 875.—Kiichenmeister, F., ‘ Parasiten,’ 1855; Eng. 
edit., p. 277, 1857—Louckart, R., 1. cy 9 617, 1863.— 
Sonsino, P., “ Richerche intorno alla Bilharzia hematobin in 
relazione colla Ematuria Endemica dell’ Egitto ¢ nota intorno 
un Nomatoideo trovato nel Sangue Umano,” ‘ Batr. dal Rend., 
dol, R, Accad.,” 1874.—Jdem, ‘ Della Bilharzia hwmatobia o delle 
alterazione Anatomo-patologiche che induce nell’ 

Unano, loro importanza come Pattori della Morbilita  Marta- 
Tithe in pe con cenno sopra una Larva d’Insetto Parnssita 
dell’ Uomo. Estratto dall’ Imparziale,’ Firenge, 1876,—Idem, 
*Snugli omatozoi come contributo alla Fauna Entozooca Ngi- 
uiana,’ Cairo, 1877.—Idem, “La Bilharzin hwmatobia, et son 
rile Pathologiquo en Bgypte,” ‘Arch, Gén, do Médicine,’ for 
dune, p. 650, 1876.—Idem, “ Intorno ad un nuovo Parassita del 
bue (Bilharsia bovie),” ‘Estr. dal Rend. del. R. Accad. di 
Napoli, 1876.—Weinland, D. F.,1. ¢., p. 67, 1868, 


SECTION I,—Cretopa (Tapeworms). 


Tenia mediocanellata, Kiichonmeister—This cestode is fre- 
quently spoken « of as the unarmed or beef tapeworm, In 
wppearance it ix very similar to the armed form. Tt is, how- 
ever, a larger and broader animal, being at the same time rather 
stouter. It varies usually from fifteen to twenty-three feet in 
length, but specimens have been described as attaining thirty 
foot. It is called the unarmed tapeworm in consequence of the 
absence of any coronet of hooks on the head ; and consequently, 
also, from there being no prominent rostellum or proboscis. 
The place cf the last-named structure, howover, is supplied by a 
small rudimentary disk, which I havo soon protruded on pres- 
sure (fig. 20). Usually this disk forms. more or less conspicnous 
cup-shaped circular depression, which has been compared to and 
gecespbed ‘as a fifth sucker. That it is not, in any stroctural 

» comparable to the true suckers, I hare had abundant 
eis of ascertaining ; nevertheless, I do not doubt that it 
is to a slight oxtent cspablo of being used by the parasite as a 
sopernamerary holdfast. The anchorage thus secured, however, 
is by no means equal to that obtained by the armed species. 
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‘This explains the comparative difficulty we find in procaring « 
Specimen of the armed tapeworm with tho head attached. 


See eaaaekmeer, Sos reer rem nian 
The establishment of this species as distinct from 7’. solium 
is due to Kiichenmeisier; but it is curious to observe how 
thia determination was foreshadowed by the shrewd 
naturalist and theologian, J, A. 1B. Gooze, who clearly indicated 
two forms of the common tapeworm, remarking (I. c., Bibl. No. 
1, s. 278)—" Die erste ist die bekannte grosse, mit langon 
dicken und gemasteten Gliedern, die ich Tenia cucurhitina, 
grandis, saginata, nennen will.” The same author (s, 245) 
Pointed out the resemblance subsisting between tho tapeworm 
of the eat (2. evassicollis) and the vesicles (“ Krystallblasen ’’) 
and their eantained “ erbsfiirmige Blason” (Cysticercus fascio~ 
laris ) of the mouse. Thus the celebrated pastor of St Blasius, 
in Quedlinborg, almost contemporancously with Pallas, early 
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arrived at the conclusion that the hydntid-moasle was a kind of 
tapeworm. 

Respecting the organisation of this worm I may observo that 
the mature joints have 8 more complicated uterine organ than 
obtains in Tenia solium, prosonting nearly double the number 

of lateral branches. They 
are more closely packed, 
ranning outwardly in an 
almost parallel manner. 
The first sexually ma- 
ture proglottis occurs at 
about the 450th joint, 
but whoroas, in the pork 
Tio. 21—Tee proglotiides of Tunis wodiereretiate ANer tapeworm, only some 200 
subsequent segments share 
this perfect character in the bect tapeworm, according to Leuc- 
Kart, ax many as 860 or even 400 mature joints may bo prtsent. 
‘The joints are very linble to form mongtroxities ; these abnor- 
malities sometimes affecting the reptoductive organs, which 
become doubled or even trebled. In.the Hunterion collection 
there is o proglottid showing twenty-two soxual orifices. Dr 
Callingworth, of Manchester, has described a epecimen in which 
the joints are curiously tripartite, 

‘As alrendy hinted the true source of this parasite has been 
proved by experiment ; the firet successful worm-feeding having 
been accomplished by Leuckart. Mosler’s, and subsequently 
my own feeding experiments, immediately followed. Other 
succossful experiments with this species have been conducted 
by Yarn, Probstmayer, St Cyr, Perroncito, Masse and Pour- 
quier, and Zenker, As will be again mentioned below Dr 
Oliver, R.A., whilst stationed at Jullundar, successfully roared 
the adult tapeworm in a Mohammedan groom and in a Hindoo 
boy, It will also be seen that Prof. Perroncito reared the worm 
in a stadent in fifty-four days. In my own experiments on 
animals I was assisted by Professor Simonds. ‘The feeding 
materials wore tapeworms expelled from my own patients. 
We obtained the following interesting resulte 

Bep. 1.—A calf, First feeding, Dec, 21st, 1864. Marked 
symptoms. Slaughtered April 8rd, 1865. Result positive. 

Bep.2.—A calf. First feeding, April 13th,1865. Second, third, 
nd fourth feedings in May and June. No symptoma, Died 
on Sept. Srd, 1865, after thirty-six hours’ illness with “cattle 
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‘no measle which, when unrolled, measured nearly an inch and 
s bolf in length. Althongh thousands of these bladder 
worms must exist in the esttle of England, up to the pro- 
sent time not a single instance has been recorded of the 
occurrence of these cystic parasites in the United Kingdom, 
excopt in our experimental animals. Notwithstanding my 


inquiries, I have not yet found a butcher, fleshor, meat- 
inspector, or veterinarian, who has encountered this paresite in 
any animal slaughtered for the market. Several butchers have 
denied their occurrence in meat sold by themselves, Even so late 
as duno, 1874, the presence of measles in the flosh of cattle was 
denied before an assembly of French savans; yet for many years 
past I have constantly exhibited measly beef and veal in the 
lecture room of the Royal Veterinary College, (See the discussion 
of the Société de Thérapeutiqnoe, recorded in the ‘ Bullétin Gén, 
do Thér’ for Jane 30th, 1874, and alao the ‘ Jour. de Thér,,’ No, 
MM, for July, p. 556, where, however, special remarks on this 
head have been omitted ; see also the ‘ Lond. Med. Record * for 
July 29th, 1874, p. 472, and the * Lancet * for Dec., 1874, p. 794.) 
Quite in contrast with the statements referred to are those of 
recent Italian observers. 

Some few years back Professor G. Pellizzari communicated 
to the Medico-Physical Academy, at Floronco, the results of a 
series of experiments conducted by himself, with the assistance 
of Dr Tommasi, in regard to the temporature necessary for the 
destruction of cysticeroi in measled meat. Anaccount of these 
experiments is published in Tommasi’s odition of my ‘ Manual,’ 
The researches wero mado in relation to certain sanitary 
measures effected by the Municipal Commission of Florence, 
the express object of these measures being to prevent tho 
injurious distribution of measly meat, especially that of swine. 
Signor Bosi, the superintendent of the public slaughter- 
houses, granted every facility in his power. In a proviously 
published memoir by Professor E. Perroncito it was stated 
that measly ment (panicatura degli animali) required a higher 
temperature than that of boiling-point for the destruction 
of tho bladder worms in question. In this opinion Signor 
Bosi shared. According to the original memoir of Perroncito 
wo aro told that “about twenty specimens of Cysticerci were 
collected by the author, and placed in boiling water. After 
twenty minutes’ boiling, not one of the parasites appeared to 
suffer, Tho head continued to be drawn into the body, ond 
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which Perroncito sought to establish, Professor Pollizznri 
makes further use of quotations which bear upon the question 
es to whether the quality of tho vessels in which the fab of 
diseased hogs is melted down may not largely affect the degree 
of high temperature sought to be obtained (in view of perfect 
destruction of the Cysticerci). Perroncito repeatedly witnessed 
tho operations of pork-butchers; and when portions of meat 
were introduced, with water, into the cauldrons, he always saw 
that tho tomperataro “ was maintained between 97° and 98° 

? However, this part of the question may be dia 
missed in a very few words, since Porroncito himself finally 
allows that “the different composition of the vessels cannot 
elevate the temperature of the fat by many degrees.” 

With the praiseworthy intention of either vorifying or refuting: 
these conclusions, Pellizzari, with the spproyal of Bosi and 
with the assistance of Tommasi, institnted a fresh series of 
experiments at @ private laboratory. The details of these 
experiments are exceedingly interesting; but as their record 
ocenpies several pages of Tommasi’s appendix alrendy referred 
to, I must content myself with a general statement of the results 
obtained. Professor Pellizwwri found that Cysticerci, so far 
from requiring » temperature of upwards of 100° Centigrade 
for their destrnction, dic at o temperature of 60° Contigrade 
(140° Fabr.). Ho had, it appears, previously taken the initie- 
tive in recommending certain monsures to the Florentine 
municipality, in view of protecting tho public health, and he 
had now the satisfaction of more than confirming the wisdom of 
these sanitary precautions. In excessively measled animals the 
fat ia romoved and boiled in suitable cauldrons, and has potash 
mixed with it to render it nseful for industria) purposes. By the 
various measures adopted the entire animal ix atilised, and with 
proper precaution there scems little chance for the measles to. 
arrive at the twnioid or sexually maturo condition. 

In the noxt part of his communication Polliazari touches upon 
the question of measles in beef, referring especially to the 
experimental labours of Leuckart and myself. Finding addi- 
tional support from our views Pellizari declared the proposi- 
tions of Dr Perroncito as of no value whatorer. ‘ But how is 
it,” he adds, “ that notwithstanding that so low a temperature 
suffices to kill there cysticerci, yet casos of ‘Tamia are continu- 
ally occurring?” The answer to this question will appear in 
the sequel; but meanwhile it will be ms well to refer to the 
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have had access to the work in which Lewis's experiments wero 
originally recorded, snd to which, therefore, T must call their 
uttention. Thus, De Tommaat bas fallen into: Paheroree 
supposing that the investigations of Lewis were made in Bu 

It is of very little moment where the experiments were ca 

on, but Tommasi’s statement (appendix, loc. cit., 

wherein ho says that Pellizzari’s in 

himself took part (ai gualé io steaxo ho assiatito), are even 
complete than those made in England by Dr Lewis, 

in Germany by Dr Kiichonmoister, cannot bo allowed to 
unchallenged. If Tommasi had enjoyed tho ae 
consulting Lewis's original memoir, he would not have 0 
estimated our conntryman’s labors. The memoir 


that can have any interest in relation to the 

public health. Towards the close of his essay he expressly 
states, as the result of investigation—(1) That exposare tom 
tomperature of 120° Fubr. for five minutes will not destroy 
life in Cysticerci, but that they may continue to manifest indica 
tions of life for at least two or three days after such exposure ; 

(2) that exposure to a temperature of 125° Fuhr, for fivo 
minntes does not kill them; but (3) after being subjected to 

a temperature of 130° Fahr. for five minntes, they may be 
considered to have perished. After exposure to this and higher 


sabstance when examined even under a high power. 
it may be confidently asserted that, after exposure for five 
minutes to a temperature of 135° to 140° Fuhr., life in these 
parasites may be considered as absolutely extinct” (p. 189), 
‘Thus the statoments of Lewis and Pellizzari wore in perfect 
accord ; and seeing that their conclusions wore alike the result 
of very careful and independent inquiry, it seemed as if 
the question at issue was finally solved. These investi; 
made it perfectly clear that Cysticerci of all kinds, whether 
found in veal, beef, or pork, could not retain their vitality when 
oxposed to a temperature of 60° Centigrade, or, in other words, 
140° Puhr. 

‘The rather severe strictures made on Perroncito’s earlier 

‘iments induced the ‘Turin professor to go over the subject 

‘more carefully, whon he obtained oxcellent regults. He finally 
ascertained that Cysticerci perished at a temperature below 
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tion wero Mr Scholee’s hestiie Sable, Sos 
germ, the tinctare of h: and breeding experiments. 
mothod ix founded ossontiall 

*(a) On the fact that the Cysticercus when it is fresh and ix 
stretchod and conveniently prepared in pare water, or in chloride 
of soda very much diluted, and afterwards gradually 
from the temperature of the ambient air to thet of the body of 
higher animals and to degrees of heat still more elevated, until 
life is extinct, koops moving to and fro with more or loss 
energy throughout ite body, using especially its suckers and 
proboscis. 

“(b) On the greater imbibing power of the dead tissue 
generally, which is undoubtedly far more apparent in insects 
‘and plathelminths, 

“(c) On the experiments made to ascertain the value of the 
two abovo-stated facts, 

“Tf, after having proparod a Cysticereus, newly oxteacted 
from a pig in the way we have pointed out, we examine it with 
microscope on M. Schulae’s heating table, we find that 
usually it begina to move after 30° or 34° C,, and each moment 
with groator activity, oepocially after 38°, 40°, 42°, 44°, 45° C. 
The temperature being raised progressively, we see that the 
Cysticorens cellulose puts a atop to its movements occasionally 
at 45—40° C., seldom ab ae C., more frequently ab 48° C., 
Serictimen nt 40°C.) and, in fifty and more experiments, only 
one Oysticereus was able to live on beyond 49° C., standing still 
at 50°C, 

“As soon ns it stands still the parasite ix dend. In fact, if 
we lower again the temperature gradually to that of the ambient, 
nir, and if afterwards we raise if a second time, we pass through 
all the intormediate tomperatures without the Cyaticereus show~ 
ing the loust signs of life. 

“ Bot a more convincing proof of the death of the parasite is 
got from the greater imbibing power of the tissue when life ix 
extinct, the eame over the whole body of the plathelminths, and 
their larval forme. LE we dip the Cyeticercus alive with its 
head stretched in the neutral tincture of carmine or hamatoxylon 
we can leave it there even two, four, eight, ten, or twelve hours 
and more, without the head coloring or real imbibition taking: 
place; this begins only after the Oysticercus is dead, so that if 
the Cysticoreus is brought first to a temperature hot enough to 
kill it (with M, Schulzo’s teb!ex to ono of 48°, 49°, 50° C.) and 
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10th, Two individuals of Tenia perfoliata of the horse died, 
the first at 45° C., the second at 50° O. 

“Lith, The embryos of the Milaria mierostoma of the horse 
Dogan to stand still ab 46—47°, and all died at 48° 0. 

“12th. The embryos of the Filarie megastome of the horse’a 
stomach died at 47° C. 

“13th. The Trichina spiralis, both free and in a cyst, in 
several experiments always died st 48° C. 

“14th. The embryos of the Strongylus flaria of the sheep 
stood still at 50° C, 

“15th. Probstmayer’s viviparous oxyurids, tho infusoria of 
the colon and cwcum of the solipeds, and the psorosperms of 
the liver of the rabbit did not stir at all. 

“Pach experiment lasted about ten minutes, and the tem- 
perature rose from S—10° C, to 45—46° ©, in six to cight 
minutes; and from 46° to 50° in one minuto, Those experi- 
monta have a groat valuo, both scientific and practical, as they 
show, on one side, which is the lowest intensity of heat snff- 
cient to kill always the Oysticercus, the Trichinw, and other 
parasites, reducing thus by far the tenacity of life generally 
attributed to a large number of Helminthe and corresponding: 
larval forms. They assure us, moreover, of the harmlessness of 
the flesh infected by the above-mentioned parasites, when it is 
cooked in such a manner as to reach the temperature of 50° C. 
over all points of the pieces, even though it be kepb ap such 
degree of hoat not longer than five minutes. 

“In a picco of log of pork the Qysticorei were found alive in 
all places not yet putrefied twenty-nine days after the animal 
had been slaughtered, On the other hand, in the dry muscles 
of a calf the Oysticore’ of the Tania mediocanellata were all 
found dond fourteen days after the slaughtering of the animal. 
T have ascertained that putrefaction of the flesh is fatal for the 
two larval forms of these different kinds of helminths.” 

In as subsequent communication received fram Professor 
Perroncito towards the close of the year 1877 he writes: 

“At tho lost meeting, held on April 23rd, I mado o state- 
ment to the Medical and Surgical Society of Turin, of the 
results of other experiments tried by heating at M. Schulze’s 
table and by the imbibitions with the neutral tincture of car- 
mine, through which I came to the conclusion that the Cysticeret 
of the Tania mediccancllata die sometimes at 44° C., now and 
then at 45° C., and slways at 46°C. I therefore conclnded 
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foeding experiments. Excellent in all resp = 
conduct of the medical students who, with r 


the 
intentional ingestion of beef measles is by no means a 
Hight or ton years back Dr Oliver (after explaining to 
of the selected victims the possible consequences 
ment) induced » Mahommedan syce or groom and a Hindoo boy. 
to swallow perfectly fresh and living beef measles. In this 
way Dr Oliver successfully reared the Tenia mediocanellate in 


necessary for the full growth of the 

persons have diplayed an equal smount 

helninthology, by partaking of the 

parasites. Thus, at tho risk of repetition, 

Miller many years ago swallowed the 

(Oysticereux tenwicolliz) in the hope of 

Tania marginata. Several persons have isan orale 
trichinised flesh. Professor Leuckart and so! 

also courageously swallowed the eggs of Ougeralae 

had the infinite satisfaction of noticing the 

their fmcal discharges some fifteen days afterwards. Dr 
ate part of the cooked flesh of an snimal that had died 
cattle plague, and I myself partook of moderately cooked 
which I knew to bo swarming with psorosperma, 


either a cause or product of the rinderpest. They 
noticed in my account of the Protozoal parasites. 


ales \Uhére ete: nob wanting polis in this country who are 
prepared to threaten with fines and imprisonment any savant 
who may think it desirable to ‘perform 8 similar sct of feeding 
experiments on snimals. Invalusblo for good as our expori- 
mental investigations have already been, it would soem as if it 
wore tho deliberate nim of these sentimental obstructives to 
put a stop to tho acquisition of all useful knowledge in the 
future, 

In reference to the rato of growth of tapeworms, Professor 
Perroncito’a determinations aro useful, inasmuch as thoy verify 
certain ascertained facts with precision and confirm the general 
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(1) that there are not so many precautions (of a sanitary kind) 
taken in other places; and (2) that the people elsewhere 
consume more slightly salted or uncooked meat, 43 sausages and 
80 forth (come salame giovane, saleiecia « via dicendo). Pellizeari, 
having explained that Marchi’s thirty-four tapeworms must 
all have arisen from the consumption of the Cysticercus of the 
ox, then goes on to speak of the prevalence of tapeworm in 
Florence, even in little children. This lnst-named feature, ho 
anys, is due to the cireumstanee that raw mont in 
aie ns a restorative (come cura ricostituente). “« Thirty 
fears ago,” remarks Professor Pellizzri, “it was just as 
difficult to find » einglo Tenia modocanellata as it 3s now easy 
to find a great numbor of these worms; and all because it is 
nowadays customary to oat tho flesh of tho ox cithor insuffi- 
ciently cooked or raw. This absolute inversion of the facta of 
the case affords proof of the correctness of the position sus- 
tained by me, to the effect that the cooking of meat up to the 
degree of temperature necessary for cbullition ensures the 
destruction of the Cysticerci.”” Notwithstanding this state- 
ment of hie own, Pellizzari thinks that the interference of 
inspectors may be pushed too far, and thus serve to bring 
about the very disasters which it should be their supreme 
object to prevent. Thus, he argues against the suggestions of 
those who would entirely prevent the sale of measly meat, and 
who wonld only pormit, as obtains in the province of Modena, 
tho melting down of the fat of hogs. Very strict measures of 
this sort would, as he says, constitute a radical means of entirely 
stamping out Tenia, but he also very judiciously reminds the 
tanitarian (igioniefa) that ‘euch a step would be a serious 
thing for the tradesman, bringing injury not only to the muni- 
cipal administration, but also proving an encouragement to 
smuggling. In this way the public health would sustain worse 
injury by the inducement held out to the owners of infected 
animals to slaughter them in secret butcherica, thus little by 
little withdrawing the meat from the superintendence of the 
public officials. By the adoption of fraudulent measures there 
would be n daily consumption of diseased meat ; and thus also, 
while the public administration would suffer loss, the pablis 
hoalth, on the other hand, would gain nothing” In effect 
Pellizzari says, if we advise the employment of more severe 
and radical measures than those alrendy in vogue in Florence, 
wo should overburden the tradesman, almost compel him to 
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said, further, “that butchers, fleshers, and veterinarians were 
practically right in refusing to adopt the opinion of Dr Cobbold, 
that measled beef or mutton is produced to any great extent” 
independently. How palpably I endured « species of unjust 
reproach for being somewhat in adyance of the kno’ 
current at the time may be gathered from the volaminous 
evidence which has since cropped up from various parts of the 
world. It was, indeed, mainly through conducted 
at the Royal Veterinary College, and reported in tho ‘ Lancet,’ 
that professional men in India first became acquainted with the 
possibility of finding Cysticorei in beef. 

‘The statements of Dr Joseph Fleming, who was one of the 
foremost in discovering cystic disease in cattle, have since 
recoived abundant confirmation, Tho Indion Government 

given in the February issue of the ‘Madras Monthly 
Journal of Medical Science’ for 1873 are especially instructive. 
Referring to the prevalence of Cysticercus in the ration beef at 
Jullandur, in the Punjab, the Inspector General (India Medical 
Department) reports as follows : 

“ Cysticorcus was firet noticed hore in the beef tendorod at 
the Royal Artillery ration stand in May, 1868. For some two 
years previous to this date condemnations of cyst-infected meat 
had beon frequent at Peshawar, Rawal Pindee, Meean Meer 
and soveral other stations in the uppor part of the Panjab, and 
here I had often detected the parasite in meat exposed for sale 
in tho bazaars, but no trace of it had been observed in the 
Commissariat beef, either by myself or any other medical officer 
who had preceded me. 

“From May, 1868, to November, 1869, ‘cyst ’ was more or 
less frequently found both at the Artillery ond 92nd High- 
landers’ ration stands; but since the latter date it has almost 
ontirely disappeared. 

“The following table shows the qunntity of ment destroyed 
on this account during 1868 and 1869 ; 
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or thoreaboute, and many of thom are infected wi 
mediocanellata, Homan filth was often to be 
banks of the tank, and microscopic examination 

stagnant water taken from the margin exhibited Tenia ova. 
“The conditions above shown must have been emi: 
favorable to keeping up 8 constant sapply of ova, and the 
that Cysticerens entirely disappeared from amongst the esttle 
fow months after moans lad been taken to stoure them a good 


In exceptionably sovere instances thix is probably correct, bat 
then it would be oqually observable in some other parta of the 
. Major Biggs, Commissariat Officer here, tells me of nn 
animal he saw at Rawal Pindee, in which immense clusters of 
cysts could be felt at the root of the tongue and under tho 
skin in sevoral parts. After examining a vory large numbor of 
of ‘cysted’ animals, my oxporienco is that it is found in 
the soft muscles and cellular tissues at the root of the tongue, 
perhaps more frequently than anywhere else; but I have never 
seen 1 case in which there was a chance of dotecting it before 
death. 
a most common situations in which it has occurred in 
tho ration ment have been the glateal, psoas, and lumbar 
regions. In many instances only from one to ten cysts have 
‘boen found on entting the carcase into small pieces, and I have 
no doubt that it often passed without detection. 

“ During 1868 and 1869 I from time to time obtained pieces 
of boot badly infected with Cysticoreus, and made somo experi- 
ments as to the results of its consumption under different con- 
ditions. 

“ After explaining to them the pozsiblo consequences of 
cating it, a buttock of beef studded with Cyaticorcus was given 
to threo natives of low caste. They all declared that they were 
free from Tenia, or, to use their own term, “ Kadhu dana.” 
‘The meat they cooked in their own way. These men were 
under my observation for some six months. Two of them had 
no symptom of Tania, but the third, who was a low-class 





_ Porhaps with tho tronch systom of conservancy, which 
will necessitate the growing up crops, a sufficient quantity of 
Foot and other green prodnce may be obtained fram ecanton- 
ment lauds set apart for this parpose, to supply green fodder 
for the enttle,” 

‘The important question as to whethor the prosonce of cysts 
Sabeg oF ih poet ot the tenes eon ee eae 

of dingnosis was subject of 
gel peep peer 
and thoy tostified to ity practical valuclessness in the following 
terms : 

“ Jullundur,—No opponrance of cyst bas been found at the 
root of the tonynes of any of tho cattle. A medical officer was 
naked for assistance in making search for tho oysts, but he also 
found none. 

 Rawul Pindee.—It is utterly impossiblo to discriminate 
before slaughter, from any outward symptoms, cattle that aro 
coynt infected, 

 Hyery ondeavour has boon mado to discover by closo and 
tnreful serutiny before slaughter the eyst-infected cattle, but 
‘tho rowult has beon in no way satisfactory. 

 Sculkole-—All endeavours to discover any symptoms of the 
infection by examination of their tongues, while the animals 
wore living, have been unsuccessful. 

“ Mooltan.—Tho mouth and tonguo of » large number of 
living onttlo have beon examined before slaughter, but in no 
tingle instance has the infection been so detected, 

“Dr, Rowe's plan of examining the tongues of all animals at 
time of purchase in not feasible, ns they are usually yory wild 
tnd frightened, and often dangerous to appronch. 

* Peshawur—In probably 99 cnses out of 100 it is utterly 
imposaiblo to discover cyst infection in cattle previous to 
waughtor by examination of their tongues. In only one 
inutance has it been so discovered, and that was from the 
animal's baving a number of small lumps over the body which 
‘Wore aleo apparent on the back part of the tongue. When the 
‘Vongun is infected the ‘cyst’ lies so far at the very root of it 
ae ane 1 bo spun in the live animal.” 

fooltan a lly interesting was made by Dr 
~ Moxaudor Neill, hyemnda iy 

"I have carefully examined the mouth and tongue of » large 
‘BMinber of living cattle, and of thoee slaughtered for issue as 
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of tho occurrence of tapeworm, and I have seen many 
is hod ten iol By ht esl lial lies 
ict patecnva. ol Wn teks ae 
‘To account for this wide-sproad error there is some basis 


happen to be, the Tees sre they likely to suffer, The recorded 
experience of Kaschin, before referred to, where 500 hospital 
pationts, in the Baikal district, had tapeworm, | 

all of thom wore being treated for other disorders, 
another argument tending to the sume conclusion. On the 
other hand, amongst Buropeuns only a small percentage of 
tapeworm-patients suffer severely, But without trenching 
upon the symptomatology and prognosis of tapeworm disease, 
I may remark that I have (in my Manual) sommorised the 
the whole facts of cysticercal prevalence within the compass of 
two brief propositions :—1. The prevalence or the ratily of 
Cysticerci in cattle in any given country must be determined 
primarily by the habita of the people ; for since the beef measlo 
san only result from the ingestion by the ox of the eggs of the 
Tania mediocanellata, it is clear that the degree of infection of 
cattle will cortespond with tho fucilities offered by egg-disper- 
sion, 2. It may be affirmed that the frequency of this particular 
species of tapeworm amongst the people occapying any given 
area will bear a strict relation to tho amount of anderdono 
measly beef consumed by the inhabitants. 

Another question, and one of great interest to sanitary 
science, is that which I have raised in reference to the period 
that nature requires for the destruction of the Cysticerci, or, in 
other words, for the performance of a natural cure by calcareous 
degeneration of the parasites. I have sbown that ull kinds of 
tapeworm larvm (mensles, bladder-worms, ea@nari, and so forth) 
have a natural life-epoch assigned to them, and in one of my 
experiments on a Dutch heifer or young cow I demonstrated 
that a period of ten months was more than sufficient to ensure 
the perfect destrnction of tho Cysticerci of cattle, Moreover, 
this law or process of natural cnre is not limited to cestode 
parasites, but affects all other kinds of internal parasites in one 
or other of thoir juvenile stages of growth. In the flesh of my 
experimental animal I estimated that there wore not less than 
12,000 of these degenerated Cysticerci- ‘This positive contribu- 
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was originnlly communicated by me, 

fessional periodical, I have oonsidacedl Sha 

medium for » fuller discussion of the subject. Its i 
in relation to the public health and the supply of me 
not received the sttention it deserves. 

Brararsray (No. 13. )—Balert, B., ‘Dio Bandwitrmer,’ &c. 
(pamphlet), 1877.—Bertolus, @., ‘ Diss. sur les . des 
cestoides,’ Montpellier, 1856.—Cobbold, 1. 8. “On the Pro- 
duction of the so-called ‘Acute Cestode Tuberenlosia” w. ‘the 
Administration of the Proglottides of Tania data” 
(with Mr Simonds), in ‘Proc. of the Royal Society’ for May 
4th, 1865; repr. in the ‘ Veterinarian’ for 1865, p. 518—Idem, 
i Experimental Investigations with Cestoid Entocon”" ia? Dina, 
Soo. Journ, vol, ix,p. 170; also for July, 1865, p. bibs 
“On Boof, Pork, and Mutton, in relation to Tapeworm,” in 
«Brit. Assoc, Rep,’ for 1865, p. 102, and in ‘Appendix to 
‘Treatise on Tapeworms and ‘Threadworms,’ Ist Wdit., 1886, p. 
73; also in ‘Med. Timés and Gaz.’ for Sept. 23rd, 1985, B. 
343. _—Ilem, “ Remarks on Entozoa,” in ‘ Brit. Assoc. 
for 1865, Pp 102; also on “ Cystic Entozoa from Veul and 
Mutton,” in the ‘Path. Soc, Trans. for 1866, vol. xvii, p. 462. 
—Idem, “ Entozoa found in a Westphalian Ham ;"” 
Atheneum’ for March 27th, 1869, p. 442; also in “Brit. Med. 
Journ’ for March 20th, 1869.—Idem, “Note on Beef Measles 
from a Cow,” in ‘Path, Soc, Trans.,’ yol. xvii, p. 468, 1866; 
also in tho‘ Lancet’ for Fob, and August, 1865, p, 249. 4 

itozoa,’ &e., p. 235 et seq., 1864; and in * 

iii, iv, v, 1869.—Ic y enna Srd Lait. (with 100 cases), 
1875, p. 11. 

cated Animals,’ i to vi, 1874.—Idem, ‘Worms,’ Lec- 
tures i to xi, 1872.—Iem, “ On the Parasites of our Food-pro- 
ducing Ruminonts: (Cantor Lectures)” in the ‘Journ. of the Soe. 
of Arts,’ 1871—Idem, “On the Entozon of Abyssinia” (Lec- 
tare), in ‘Lancet,’ 1867.—Idem, “ Remarks on Bighty Cases of 
Tapeworm,” ‘Lancet,’ June, 1874.—Idem, “ Revised List of 
Entozoa, with notes and references (the becf tapeworm, No. 15, 
and the beef mensle, No. 25),” in the * Veterinarian,’ Dec., 1874, 
and Feb., 1875.—Jdem (anonymously), “ Cysticerci, being a 
review of the writings of Pellizsari, Tommasi, Perroncito, 
Lewis, Giacomini, &e.,” contributed to the ‘ Lond. Med. Record,” 
1874, p. 642 of veg. ; repr. in the ‘ Voterinarisn,’ Jon., 1875.— 
Tem, “Notice of a Discussion by Paul, Martinesu, Créquy, 
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» ticercus in Beef,” reported by the Inspector General (I. | vod 
in the ‘Mndras Monthly Journ. of Med. Sci.’ Feb., 1873 ; repr. 
in the ‘ Veterinarian,’ July, 1878.—Nitsche, H., * A 
ungen ueber den Ban der Trenton, “Sich, und Koll. Zeitschrift,” 
1873.—Oliver, “ Rejections of Ration Beef on account of Cystic 
Disense ” (1. c. supra), ‘7th Rop. of the Commis,’ p. 82, Cal- 
cutta, 1871.—Porroncito F., “ Della panicatura negli animali,’” 
* Annali della R. Accad, d’Agricolt. di ‘Torino,’ vol. xv, 1872.— 
Idem, “ Sulla morte del Oyst. cell, delle carni del mujale ;"? tid, 
1872.—Idem, “ Ueber die Lebenszahigkeit des Qyat. cell, und 
anderer Fingsweidewirmer,” * Zeitsch. f. prakt, Veter.-Wisson- 
schaften,’ Bern, 1876.—Idem, ‘Della Grandine o Panicatura 
nell’ Tomo e negli animali,’ Torino, 1877.—Jdem, « Bsperi- 
menti sulla produzione del cisticerco nelli carni del bovini, coll” 
amministrazione di anelli della fenia mer. dell’ uomo,” *Lo 
Studonto Vet.,’ Parma, 1876, p. 146,—Jdem, “ Sulla tenacita,” 
&o., ibid., 1877, p. 194.—Iidom, “ Esperimenti sulla prod. del 
Cyst, della 7. med, nelle carni dei Vitelli,” ‘Estr. della Annali 
a. R. Accad d’Agric. di Torino,’ vol. xx, 1877—Idem, “ On the 
Tenacity of Life of the Helminths, and their corresponding 
Larval Forme in Man and Animals,” the ‘Veterinarian,’ Jaly, 
1877, p. 457.—Idem (with similar title, including notice of 

the ‘Veterinarian,’ Deo., 1877; partly from *Osser- 

d. Cliniche di Torino,’ und from “ Archiveo per 
le Sci. Med.’ .s" vol. i, 1877.—Idem, “On the Tenacity of Life of 
the Cysticerewa in the flesh of Oxen, and on the rapid develop- 
mont of tho corresponding ‘J’. mediocanellata in the Human 
Body,” the ‘ Voterinarian,’ Doc., 1877, p. 817.— Probstmayr, 
‘Jahrb. der Miinchener Thierarzneischole,’ 1869.— Rochard, 
“Note sur la fréquence du Tenia mediocanellata en Syrie, et 
sur Ia présence du eysticerque qui Ini donne naissance, dans In 
chaire musculairo des bonufs do ce pays,” in‘ Bulletin de l’Acad. 
de Méd.,’ —Thudichum, J. W. Ly “On 
the Parnitic Diseases of eds nsed as Food,” * Privy 
Council Med. Officer’s ae 1865.—Sommer, F., Ucber an 
Bou und die Eutwickelung der Geachlechtsorganc, you Tenia 
mediocanellata wnd T, soliwm,” in *Siebold and Kéll, Zeit- 
wbrifi’ Ba. xxiv, s. 499, 1874.-—St Oyr, “Dowx Experi- 
ences,” &c., ‘Journ. de VAnatomie, de Robin,’ p. 504; and in 
* Lond. Med. Reo,” by Higgs, vol. i, 582, 1873.—Tommasi, ‘, 
* Appendice (to Cobbold’s) Parasiti Interni dogli Animali Do- 
mestice,’ p. 161, Firenze, 1874.—Van Bonedon, P. J., “ Toono~ 
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neighbourhood of the hook-fangs. They are equally p 

Fd abundant in the pork mensle proper, and in per A ey 
from the human subject. The cephalic hooks of this cestode 
are comparatively largo, those of the greater circle individually 
mensuring th’, whilst the smaller hooks have a length of about 


‘The male reproduc 

vosicles or sacs, 

detected, these Is\ hen ripe, being conducted by tus 
deferena into & seminal pouch, from which a canal passes 
Jatorally into the penis; the latter organ, in its retracted con- 
dition, being lodged within a flask-shnped sheath or cirrhus- 
pouch, The female organs are somewhat more complicated. 
They consist of two masses of yitelligene glands occupying a 
limited space, a small ovarium, a centrally-placed and largely~ 
developed branched uterus, canals of outlet leading from all 
these organs, and enlargements of the main passages to form 
internal seminal reservoirs; also, a vaginal canal, which is 
widened at ita termination to form o recoptaculum for the 
curved penis. 
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membrane, overlying a double, finely-granular coriam, the 
latter being traversed by a branched system of aquiferona 
vessels. These vessels proceed from u central spot, which 
marks the position of the so-called head-cone, or receptaculum 
ecapitie. It is, in fact, the first well-marked indication of that 
flask-ehopod capsule within which the hoad, neck, and body of 
the Cysticorcus is formed, and which Goeze long ago very aptly 
compared to 4 lantern. As growth proceeds, 8 central 

mass forms the true foundation of the head, its upper or stalk- 
like extension becoming the future neck and body. Further 
changes result in the evolution of the internal water-vascular 
system, the cnlearcous corpuscles, the marginal transverse fold- 
ings of the body, the four suckers, the rostellum, and, in 
particular, the double coronet of hooks. All these metamor- 
phosos were minutely followed and described by Leuckart, who 
found the dovelopment of the larva to be completed within the 
space of ten weeks. 

As regards the injurions effects of this parasite upon man, 
it may be said to act prejudicially in three separate ways. I 
have remarked in my ‘ Hatozoa,’ that this parasite may cause 
disease and death both by its action im the larval and adult 


states, It muy likewise injure us by rendering the flesh of 
awine unwholesome. S 

‘Whon ono or mor xexually-mature tapeworms have developed 
themselves within the human intestine, they are apt to give rise to 
# variety of unpleasant symptoms, more or less marked accord- 
ing to the habit or irritability of tho pationt. According to 
Davaine (p. 103 of his ‘7 


‘ight, itching of the 
nose and anus, salivation, dyspeps ‘and loss of appetite, colic, 
pains over the epigastrium and in different parts of the abdo- 
men, palpitation, Leal the sensation of weight in the 
abdomen, pains and lnssitude i © limbs, and emuaciation."” 
Tn ordinary cases there is alwa; more or less anxioty and 
restlessness; but in severe © sympathetic symptoms 
are very strongly marked, themselves in hysterioal fits, 
chores, epilepsy, and epileptiform seizures, attended by moro 
or loss alarming convulsions. 

Amongst some of the more interesting and remarkable cases 
recorded in our English journals, I may instance that of Mr 
Hutchings, where a complete cure followed the evacuation of 
the worm which had produced convuleions. Mr Tuffuell records 
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one hundred cases have been observed where death had resulted 
from Cysticerci in the brain. Griesinger alone collected 
betwoen fifty and sixty such cases. Mental disturbance occas 
sioned by the presence of mensles in the brain may occur with 
or withont epilepsy. When Griesinger states that “ the epi- 
lepsy from Cysticercus is in all respects like cerebral epilepsy 
and the psychical disturbances have nothing characteristic 
about them,” he tacitly admits the impossibility of correct 
diagnosis during life. 

Since the publication of Griesinger’s well-known memoir on 
Cysticerci of the brain, many similar cases have appeared, and 
amongst the more recent of these is one by Dr Frédet in which 
the victim was » young man twenty-two yearsofage. Though 
apparently in good health he fell dead in the street; tho 
fatal result being due to the presence of a Cysticercus within 
the pons Varolii. 

Many other cases of earlier date are expecially noteworthy. 
‘Thus Mr Toynbee recorded a case whore an hydatid (which I take 
to have been the Cysticereus cellulose) situated in the middle cere- 
bral fossa beneath the dura mater, but in this instance death 
ensued from other causes, Mr Ottley gives the case of a woman 
aged forty, where an ondoubted Cysticercus in the brain gave rise 
to distressing fits, convulsions, and death. ‘Then, again, there was 
Dr Barton’s workhouse patient, only twenty years of age, who 
was found dead in bed, but who at the time of admission 
merely complained ‘of pain in the head. After death, four 
hydatids (Oysticerci) were found in the tuber ancillare at the 
summit of the spinal marrow. M. Bonvier’s similar case is 
also roported in our periodicals. Of instances whore Cysti- 
cerci occupied the eavity of the eye, we have one or two 
cases by Mackenzie of Glasgow, one by Mr Rose of Swaffham, 
and others by Windsor, Lo; oo and Estlin, Amongst the 
more peculiar cases, I may met tion that described by Dr 
Greenhalgh in the ‘Lancet’ (1848), whero tho Cysticoreus 
was lodged within the substance 
are likewise recorded by Hell 
Dupuytren’s case of a Oysticerc 
peroneus muscle; and also 'a, where several of these 
scolices were eaid to have been found in a boil. The #o-callod _ 
Trackelocampylus, discovered by Frédault in the human brain, 
‘was neither more nor leas than a common Cysticercus cellulose. 

It is worthy of remark, as Griesinger has also observed, that 
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ity«four boing in the cerebrum, twenty-two in the membranes 

of the brain, four in tho cerebellom, and one within the substance 
of the medulla oblongata, Dr Knox published a less notable 
Dr 


it in site ho compared to rice grains and coffee beans, were 
folt muboutaneously. ‘The coexistence of Twnin and Cysticeroi in 
(ho same infividual hos also recently been observed in France 
(' Lond, Mod, Reo.,’ 1875). ie 


lapeworn the following may be added : 
Miwuoanariy (No, 14).—Aran, in ‘Archives Gin. de Méde- 
! 1Sh1.— Baillet, “ Holminthes,” art. in ‘ Bouley and 
Ys Dict. Vétérin.,' tom. viii, 1869.—Aéeoulet and Girwud, 
Ou Cyutioereus in the Brain,” ‘ Ballet. de la Soe. Méd. do 
‘Gawil) 1872; ond in’ Lond, Mod. Ree.,’ Feb,, 1873 —Birkett, J, 
‘avon, ‘Guy's Hosp. Rep.,” 1860.—Borehut, “Cyst, in the Brain,” 
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the absence of experimental proof, I incline to the belief that 
the worm in question owes its existence to measly mutton. 
The sheep harbours an armed Cysticercas (0. ovis), which T 
as the scolex of Tenia tenella, The specific name 
(tenella) was originally applied by Pruner to a cestode six foot 
in length, which ho found associated with a larger tapeworm. 
This latter he called Tenia lata. Whilst Diesing has pro- 
nounced Pruner’s Tenia lata to have been a T. ic 
I, on the other hand, consider Proner’s 7’. tenella to have been 
a1. solium, Mr J. C. Mayrhofer has suggested its identity with 
Bothriocophalue tropicus. When, some years back, I applied 
the term 7. tenella to a new tapeworm (of which T possess 
several strobiles) I was quite unaware than any similar nomen- 
clature had been adopted by Praner. From the few facts 
supplied by Praner and Diesing, I cannot suppose that our 
cestodes are identical. Unfortunately my specimens are im- 
perfect, wanting the so-called head. It is not possible to 
estimate the length of the worm accurately, but the perfoct 
strobile must measure several feet. 

On one slide I have mounted nine mature proglottides of a 
worm which I procured on the 15th Doc., 1875. ‘The segments 
measure, on the average, exactly j," in length, and only 4” in 
breadth. The uterine rosettes are all full of eggs, and their 
branches so crowded together that Iom unable to ascertain their 
average number, The segments are perfectly uniform in 
character, their reproductive papille alternating irregularly at 
tho margin. 

In the autumn of 1872 I cansed a lamb to be fed with the 
proglottides of a tapeworm which [ referred to this species. 
The onimal was slaughtered o ¢ 22nd of January, 1873, 
when the result was stated to have been negative. As I bad 
no opportunity of examining the carcase, I cannot feel quite 
sure that there actually were no Cysticerci present. On several 
occasions I have detect flesh of animals, when 
hone were supposed to be pre ‘by those who either assisted 
me or were professional on-loo! Assuming my Lenia tenella 
to be derived from the eheep’s Cysticercus, I think it fitting to 
describe the mutton mensle in this place. Even if 7. tenotla 
be not actually the adult representative of the mutton measle 
(Oyst. ovis), it is quite certain that the scolex in question 
gives rise to on armed tapeworm, and it is almost equally certain 
that the adult armed costode resides in man, In Pruncr’s case, 
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“Mutton,” contained in the fourth chapter of the n my 
introductory treatise on Entozoa, where a figure of the parasite 
is given, 1869, p. 27; to Dr Maddox’s paper On an Entozoon 
with Ova, found encysted in the Mascles of a i U 
in ‘Nature,’ May 15th, 1873, p. 59; phate 
scopical Journal,’ June, 1873, p. 245; to my further | m.- 
munications in the ‘Lond. Med. 2 Gth, 1873; to my 
‘Manual,’ 1874, pp. 74 and 105, Ital. edit. ‘Nota Del?’ Antore,’ 
p- 133; and especially to the article headed “The Matton 
Tapeworm,” contained in the 3rd edit. of my little yolumo on 
*'Tapeworms,’ p. 12, et seq., 1875. 

In regard to the measle itself, I spoke of it as smaller than 
the common pork measle, The head is jj" in breadth, and is 
armed with a double crown of hooks, twenty-six in all, the larger 
hooks ench measuring ;;" in length. The suckers are four in 
number, each having a breadth of jj)”. The neck and head are 
abundantly supplied with calcareous corpuscles, being at the 
same time marked by transverse rage, Tho data on which T 
founded my bricf description of the secolex were chiefly based on 
the examination of a specimen which had been procured by Prof. 
Heisch from the interiorof a muttonehop. Subsoqnently much 
fuller details of the structure of the scolex were supplied by the 
illustrated memoir of Dr Maddox (above quoted), This excellent 
microscopist, however, announced the presence of immature ora 
within the Cysticerci themselves. As the notion of the exist= 
ence of eggs in larval cestodes was altogether at variance with 
what we know of the phenomena of tapeworm life, T suggested 
that the author might have mistaken the egg-shaped caleateous 
corpuscles (which I found so abondant in my own specimens) 
for the ova. In the interests of trath I felt bound to charac- 
terise certain of the conclusions arrived at by Dr Maddox ax 
simply incredible, but I regarded his memoir as forming “an 
important contribution to our knowledge of the structure of the 
matton mensle.” I had joa that in pointing to errors of 
interpretation I should offend the excellent author, Howevor, 
a long letter nppoared in the ‘Londan Medical Record,’ in which 
Dr Maddox showed that he was much vexed that I should 
haye “impugned” the “accurncy of his conclusions.” Ho 
defended his position with the support of no less an authority 
than Dr Macdonald, F.R.S., the distinguished Assistant Pro- 
fexsor of Naval Hygiine at the Victoria Hospital, Netley. Dr 
Maddox says:—" We were quite olive to the anomalous posi- 
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adrawing by Dr Wyman.” Tt is further stated that 

was nineteen months old, and that the worm was 

without modicino, its presence having never been | 

was prosonted by Dr Hara Palmer in the year 1842. 
examining the fragments, Dr Weinland found, instead of 
solitary specimen, at least six different tapeworms, all of 7 
being referable to a hitherto undescribed species. There were 
no hoads; nevertheless, it was ascertained that to rosa 
from eight to twelve inches in length, the joints or segments 
being very broad, and at the ssme time narrowed from above 
downwards. The parasite was named “the spotted tapeworm,” 
in consequence of the presence of yellow spots near the middle 
of tho joint, 

the outlets of which, as in my 7. lophosoma, oecur all slong 
side of the body or strobile. In Weinland’s estimation this 
parasite forms the type of a new genus which he calls Hymeno- 
opis. A full account of the worm is given in his well-known 
eveay (I. ¢., Bibl. No. 2). 

Tania abietina and other varieties. I can only notice very 
briefly certain cestodes which either present malformations or 
which may be regarded as mere varieties, First in this series is 
Weinland’sT.abictina, Noone who has studied his 
aweier nouer Twnioiden aus dem Menschen,’ Jena, 1861, con 
doubt that it is a mere variety of 7. mediocanollata, 
monstrosity described by him as referable to 7. soliwm must also 
be referred to the beef tapeworm. ‘The variations in the ¢ha- 
racter of cestode proglo is practically infinite. A mnsenm 
might be filled with . Most common with 1. medio~ 
canellata, these varieties mo} r leas prevail with other species. 
Thus I have seen them in Tienes ai 
hhaye obtained segments of | 
outlets on both sides of the proglottis, eo regularly dieposed in 
a few segments as to suggest the leat & new species. The 
conlescence of several 
frequent, but the most remarl ae t 

museum of the Royal Colloge of Surgeons. 
In the old Hunterian catalogue the specimen is described as 
“two joints of the Tenia solium, with a number of orifices in 
unoqual series on either side.” As stated in the new catalogue 
of the series, prepared by myself, the “lowor segment is furnished 
with twenty-two sexual orifices, one of which is situated in the 
central line” on the ventral surface (az in Bothriocophali). 
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under surfaces, When hardened in spirit tho | mn 
segment presents a throo-branched appearance, tho brane 
being of unequal longth, but placed st equal angles. — 7 
utorns sonds vessels into the crestias well as into tho sides of the 
segment; and the contained ova are exactly like the ova of an 
ordinary Tenia modiocanollata, Wedged in between, or 
attached to, tho sogmonts heve and thoro, is a stunted and 
ill-shaped joint, with irregalar and uneqnal sides. A mature 
joint measures from five eighths of an inch to three 

an inch in length, and about half an inch in breadth, and 
the breadth or depth of the crest is usually one eighth of 
an inch. 

“There are only two specimens that I can find on record at 
all similar to the one here described, and both of these differ 
from it in several important particulars. Kiicheumeister mon= 
tions, as a variety of Tenia mediocanellate, a tapeworm sont 
to him from the Cape of Good Hope by Dr Rose, ‘This worm 
porsossed a longitudinal ridgo, but ho describes its mature 
segments as ‘extremely mnssive’—more than an inch in length 
and {” in breadth. ‘The genital pores, too, were i 
alternate, and not situated on the crest. On March 20th, 1866, 
Dr Cobbold exhibited to the Pathological Society of London a 

of crested tapeworm which waa discovered im the 
monsenm of Middlesex Hospital, and to which he proposed to 
give the name Tenia lophosoma (Adgoc, crest ; owna, body). The 
reproductive papilla were all on one side of the chain of seg 
ments, a peculiarity which entirely distinguished it from the 
Cape of Good Hope variety of Kiichenmeister. The head of 
the creature was wanting. It will thus be seen that my 
specimen does not correspond with either of these in the situa. 
tion of the genital aperture. Here it is placed in the crost 
iteclf, and not unilaterally, as in Dr Cobbold’s specimen, or 
alternately, as in Kichenmeister’s. It further differs from the 
Cape variety in the more moderato dimensions of its proglot- 
tides. I have adopted, however, the name suggested by 
Dr Cobbold in the communication referred to, inasmuch as it 
sufficiently indicatos the principal distinguishing feature of the 
specimen. I may mention that Dr Cobbold saw the specimen 
during his visit to Manchester, und that he regarded it as a 
most remarkable and unique sbnonnality: ie 

Farther, in connection with abnormal cassie 1 may observe 
that Weinland’s case of a triple-crowned Cyasticercus does not 
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a remarkable mpooimen of Tapeworm (Tenia 
bold),” ‘Med, ‘Times and Gam,’ Dec., peter 
Costoides,’ 1. c., p. 570.— Diesing, ‘Zwanzig Arten yon 
len, figs. 1 and 2, “ak ii (wus dem xii, Bd. de 
denkschr. d, Math.-nat. Ol. a. k. Alend,), Wien, 1856.—Dujardin, 
1. ©, p. 619,—Heller, 1, ©., 8, 600,—Kichonmoister, 1. GS 
odit., p. 139.—Louckart, |. ¢., 8. 303 and 465.—Lewacher, ‘ Journ, 
l'Institut,’ p. 329, 1341.—Pittard, S. R., Remarks in his article 
“Symmetry,” Todd's, ‘Cyclop.,’ val. iv, p. 848, 1849-52, in 
which be refers to a monstrous Bothriocepbolus (7’. lata) in the 
Hunterion Museum, old ‘ Catalogue of Nat. Hist.,’ pl. iv, p. 50, 
No. 205; s00 also my ‘Catalogue,’ 1. ¢., «upra, No. 167.— 
Ransom, in Reynolds’ ‘ System of Modicine? — 
*Synops.,’ p. 545 and 598-9, with fig. showing the beads of 
Oystic. Simie (biceps), widely apart, 1819.—Woinland (7. 
megaléon), im Zoolog. Garten, Frankf., 1861, 5. 118.—Idem, 
* Reeay,’ 1. ¢., p. 11. 

Bothriocephatus latus, Bremser.—This species, though eeldom 
seen in England, is sometimes brought hither by persons who 
have been residing for a time in foreign countries, It is indi- 
genous in Ireland, and, though by no moans common thero, hag 
been called tho Irish Tapeworm, As rogards its distribution 
in Europe it is much more prevalent in somo districts than in 
others. On this point Leuckart remarks that “foremost amongst 
these are the cantons of West Switzerland, with the adjacent 
French districts. In Geneva, according to Odior, almost a 
fourth part of all the 
It is also common in tI western and northern 
of Russia, in Sweden, and in 


is likewise found, 


them in some districts, especi iy a ‘eastern Prussia and Pome- 
rania, and there have rad 
Rhenish Hesse, Hamb and even in Berlin; these being 
apparently spontancou: stances. 2 

Unlike the ordinary rma, the segments of the broad 
tapeworm do not individoaly separate so as to become 
dent organisms, a circumstance which is highly favorable to the 
bearer. Its remarkable breadth, and the extremely numerous 
and cloecly-packod proglottides, impart « gufficiently distinctive 
character; but this parasite may be more fully characterised ax 
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Jarve subsequently develop themselves is not ascertained with 
certainty, but it is pestiabl eh fab persone pene Sees 
‘eating imperfectly cooked fresh-water fish, Lenckart has 
suggested that tho intermediary bearers aro species of the 
salmon and tront family. Dr Knoch, of Petersburg, thought 
that there was no need of the inter- 
modiate host, He believed that ho had 
encceeded in rearing young broad tapo- 
worms in the intestines of dogs. It 
= was Leuckart who first explained the 
source of Knoch’s errors of interpro- 
tation. Although Knoch administered 
eggs of Bothriocephalus latus to dogs, 
and afterwards found young tapeworms 
of the species in question in the intes- 
iq, tines of the dogs, it did not logically 
‘rm follow that any genetic relation (aa be- 
tween the egg-contents and the adult 
worms) had been thereby established. ‘The circumstance thabripe 
ova of the Bothriocephalus always contain six-hooked embryos, 
must alone imply that on intermediate host is neceesary for the 
formation of Cysticerci or mensles. If the broad tapeworm could 
be reared in a direct manner by the administration of Bothrio- 
cophalas eggs, there would be no need for the presence of 
boring hooklets in the proscolex. These are necessary for 
invading the flesh of some intermedinte host. 

Dr Fock, of Utrecht, has sont me particulars of an interesting 
case, and he suggests that infection comes from the little river 
bleak (Leuciseus alburnue), Writing from Utrecht in December, 
1877, Dr Fook, after referring to s former case, goes on to 
say i— 

“Pormettez moi, cher confrére, que jo rappollo A yotro 
souvenir que vous avez eu Vobligeance de communiquer au 
public une observation, de ma main, sur on cas tras rare de ver 
rubanaire, d’an Bothriocephale, chez une petite fille juive, 
Malheureusoment jo n’ai pu en donnor de plus amples détails, 
porce que cette enfant n'a plus, depuis ce tempe-la, renda la plus 
petite parcelle de ver. Tl y a maintenant quinze mois, eb voila 
que de nouveau un cas pareil se présente. Une femme mariée, 
frisonne, et, cette fois-ci encore, juive, s’est adresaée & moi pour 
Is débaraseer de son vor. Ello me disait avoir rendu, il y o 
quelque temps, doe fragments, ou plutét un fragmont de In 





a eral loa aaa 
eortain that Lenckart’s original surmise was 
must 
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. ‘Tho symptoms occasioned by Bothrio- 
res maemo’ cephalus latus do not differ 
from hose produced by other tapeworms, 
According to Odier, as quoted by Davaine, there is nob unfre- 
quontly o tumid condition of the abdomen, with sickness, 
giddiness, and various hysterical phenomena occurring at ni 
Pain ji in the region of the heart, F lpitatious, and faintness are 








original figures of the head of the worm, 
Brourocgaruy (No. 19).—Bortolus, “ Mém. sn 

du Dibothrinm latum” (in Apper 

Bibliog, No, 59).—Blanchard, “Recherches, 


veber dea Bau dos Both, latua,” * Virchow’s 

1864,—Bromser, 1. c., Bibl. No. 1, 8. 88, 1824 

pendio, &c.,’ Tab. , s 

289, 1864. Idem, “ Remarks on the Broad Tapew 

aletter from Dr Fock), the ‘ Veterinarian,’ July, 

in Erech and Graber’s ‘ Eneyelop.,’ 183%, p. 296—1 
'Draité, 1. 0. 1860; 2nd edit. (passim), 1877 

“Tes Coatolios,” Te, Bibl. No. 2, p-580—591, 1876.—D 

1. ¢., Bibl. No, 1, p. 612, 1845,—Lschricht, D, P., ‘ Anateph 
Untersuchungen ueber die Bothriocephalen’ Drool 
—Fock (seo Cobbold).—Heller, ‘Darmschmarotzer,’ 1, ¢., 8, 606, 
1876.—Knoch, ‘Petersburger Med. Zeitschrift,’ 1861— 

‘Die Naturgeschichte des breiten Bandwurms (F. latus, 

St Petersburg, 1862.—Kiichenmeister, ‘Ueber coalodeai? Lo, 
1858.—Leuekart, ‘Die Blasen Bandwirmer,’ 1856.—Idem, “Die 


*Natare’ for Aug., 
graph. d, Bandwar cheit,’ 1844, #, 83, 

ehinococeus hom mon hydatid).—This Isrval 
entozoon has acquired us names according to the kind of 
bearer in which it happens to been found ; but all the true 
hydatids or acophalocyste, whether infesting man or animals, are 
referable to one snd the eame species of parasite. They have 
boon termed Wehinoeoccus hominis, B. veterinorum, B. polymor= 
phus, B. exogena, B. endogena, oe multilocularis, according to 
circamstances. All of them represent a juvenile stage of the 
Tenia echinococeus or hydatid-forming tapeworm which infesta 
the dog and wolf. Experimental proof of this fact has boon 
furnished by Von Siebold (1852), Hachiee} Leuckart, Ktichon- 
meister, Van Beneden, Naunyn, Nettleship, Krabbe, and others, 
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margin of the proglottis rathor bolow the central line; proscolex 
or embryo giving rise to the formation of large proliferouy 
vesicles, within which the scolices or echinococens-heads are 
developed by gemmation. 

When an animal is fed with the mature proglottides of Tenia 
echinococcus the earliest changes that take place are the same 
as obtain in other cestodes, The segments are digested; the 
shells of the ova are dissolved; the six-hooked embryos 
escape. The embryos bore their way into the organs of 
circulation, and thence they transfer themselves to the different 
organs of the host; being especially liable to take up their 
abode in the Iungs and liver. Having arrived at this, their 
resting stage, the embryos are next metamorphosed into 
hydatids. According to Leuckart’s investigations the juvenile 
hydatid is spherical at the earliest stages ; being surrounded by 
# capéule of connective tissue formed from the organs of the 
host. After removal from its capsular covering, the Fesiclo 
consists of a thick laminated membrane, forming the so-called 
cuticular layer, and 8 central granular mass, which subsequently 
becomes enveloped by delicate granular membrane. At the 
fourth week the echinococcus capsule measures about {" in 
diameter, its contained hydatid being little more than half this 
size. Its future growth ix by no means rapid, scoing. that at 
tho eighth week the hydatid has nttained only the ;b” in diameter. 
At this period the central granular mass Savoia a number of 
nucleated cells on the inner surface of the so-called onticle, 
These cells, which at first aro rounded or oval, become angular 
or elongated in various directio id even distinctly stellate ; 
and in this way a new mem! i 
so-called iuner membrane or 
stages between this condition ‘ond that of the fully-formed 
echinococeus hydatid have not been satisfactorily traced in 
detail ; neverthelose, Krabbe and Finsen’s ‘experiment on a lamb 
showed that within 


of the vesicles. It is 
immodintely follows the formation of the granular layer, and 
this is succeeded, though not invariably, by the formation of 
danghter- and grand-daughter-vesicles, which are sometimes 
termed “nurses.” These latter may be developed exogenously 
or endogenously. 

‘The appoarance of hydatids varies very much according to 
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particularly, by the well-nscertained presence of 

Heed fi yrest 198 shes areallacl aboot Several 

have been broached with the view of explaining the mode in 

mogmigarrmmecdepicr cn 

thought that the echinococens vesicles were py 

the lymphatic vessels, whilst Schréder van der z 

that they originally took up their abode in the Soe 

Although, thanks to the pita de of Professor Arnold Heller in. 

giving me a specimen, I have been enabled to confirm much that 

has beon written in respect of the morbid Icon 

add nothing towards tho solution of the difficulty in question. 

Until lately it was supposed that the multilocular variety of 

hydatids only existed in man, but Professor Bollinger has 

encountered it in the liver of a calf. 

Solocting any ordinary fresh example of the exogenous kind, 

and laying the tumour open with o scalpel, we notice in tho 
first instance an escape 
of » clear transparent, 
amber-colonred fluid. 
‘This previously caused 
the distension of the 
sac. If tho tamour is 
Inrge, this escape will 
probably be followed 
by oa falling in, as ib 


which case the inner wall 
of the external adventi- 
tious investment or true 
fibrous cyst will be laid 
bare. Tf the hydatid be 
next withdrawn from the 


cyst, it will be seen to 
display a peontiar tremu- 
lous motion, at the same 
time coiling upon iteelf 
wherever there is a free- 


Sheet ary A Teg: talommmmtenedt hydatid will show 


that we have two distinet 
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Wivtt pedicles, whioh wppoar to bo composed of a eubstance 

joo iy omah by fe than that of which the laminas 

oye ‘This granular matter is prolonged 
Nasty lel into « short 


TERahse Wek, hy whieh tna gronghaion whoecaect eee 
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the maternal endocyst. In the soolex there exists a 


In the retmeted condition their posi 

very much altered, and they form loops on 

central line which marks the space 

inverted head. Neither Prof. Haxley nor 

these yousels, which Louckart observed in the 

Huxley discerned some apparently loose cilia in the 
parenchyma of the body; their longitudinal measurement 
about the gj of an inch, 


Tiw.34—An Febiovenecus browLenpaule (atened by yreseurs Magnified nbout 220 diameters 
eran a drawing by Preece it, 


As regards the production of “ narsos’? by the phonomenon 
of proliferation, I ean only remark that tho ondocyst is 
primarily concerned. The secondary and tertiary vosicles must 
be regarded as so many special bud-developments which, instead 
of becoming brood-capsules, become daughter-vesicles and 
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Tn the main Davaine's tuble and my own show « remarkable 
correspondency, as is seen in the numbers referring to hydatids 
of the liver, heart, and bones respectively, Where our results 
do not correspond the explanation of the discrepancy is suffi. 
ciently simple, Tho nbdominal cases here credited as auch in 
Davaine’s table are placed by bim under pelvis, whilst the 
nbdominal cases in my own table not only include the pelvic 
hydatida, but also two eploon casos, and nineteen others from 
the peritoneum and intestines. 

As the facta hero stand, the liver cases comprise nearly 
464 per cent. Tn a large number of eases the entozoon has 
taken up its abode in organs of vital importance. If statisti- 
cians and officers of health would obtain an adequate concep- 
tion of the fatal capabilities of parasites, they should cousider 
theee data. In 6 per cent. of all these casos the bladdor worm 
has found its way into the brain, and of course proved fatal to 
the bearers; in about 34 per cent. more they took up their 
residence in the heart, also proving fatal; whilst of all the 
other casea put togother I reckon that not loss than 15 per cent. 
wore concerned in bringing about tho death of their hosts. I 
probably underrate the fatal capabilities of echinococeus disease 
whon Texpress the conviction that hydatids prove fatal to 25 
per cent. of all their human victims. 

The recently published analysis of 983 cases by Dr Albert 
Neiseor affords similar results. Of those, 451 were referable 
to tho livor, or 45°765 per cent. The other cases, reduced ag 
above, show in the main a similar correspondency. 

It may be asked if these facts afford us ony assistance in 
determining the amount of injury that we, as a people, sustain 
either directly or indirectly from hydatids. On carofully 
reviewing all the data before me, I may say that it is difficult 
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‘To employ the writer's own words, “this mortality gives only 
n faint notion of the extreme prevalence of hydatids in Victoria, 
since numbers of cases are cured by tapping, and otherwixe by 
medical treatment, or by spontaneous bursting of the cysts.” 
‘Hydatids are often found post mortem where their presence has 
never beon suspected during life. “To meot with hydatide na a 
cause of deranged health is now a matter of daily expectation 
with every medical practitioner.” Lastly, Dr Dougan Bird, in 
his able broohare on ‘ Hydatids of the Lung,’ fully confirms 
these statements, remarking that the rich and poor of the Aus- 
tralian metropolis suffor just as much from hydatids as do either 
the shepherds of the western plains, or the miners of Ballarat 
and Sandhurst, 

Such are the facts from Australia, As regards home evi- 
dence, so far as [am aware, little or nothing has been done 
towards securing an accurate eatimate of the mortality in 
Bngland from echinococeus disease, The reporta of the Rogia~ 
trar General give no sufficient sign. The explanation is not far 
to seck, since for the most part hydatids are cither classed 
with diseases of the liver, or with thoxe of the other organs in 
which they happen to have been present. 

Ono of tho most valuable contributions to our knowledge of 
the prevalence of hydatid disease affecting animals is that 
supplied by Dr Cleghorn, from a statistical table constructed 
by the oxecutive commissariat officers stationed at Mocltan, 
The record in question shows that ont of 2109- slaughtered 
animals, no fewer than 899 were affected with hydatid 
disonse. ‘This ig equal to more than forty-two per cent. In 
the majority of cases, both the Iungs and liver were affected, 
cysts were found 829 times in the liver and 726 times in the 
lungs. In a few instances they were present in the kidneys, 
and also occasionally i in the spleen. The inforence from all 
this is that in India, if not elsewhere, the echinococens disease 
is much less common in man than it is in animals, The 
explanation is simple cnongh, since cattle have more ready access 
to, and less scraple im partaking of filthy water and food in 
or upon which the eggs of the Tania echinococcus abound, 

Tnto purely professional questions connected with the treat- 
ment of the echinococcus malady I do not here enter; never= 
theless, in connection with hygiene I may observe that the 
prevalence of hydatide in any country is strictly dependent 
upon the habits of the people. The close intimacy subsisting 
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opportunities of procuring water from localities where dogs 
abound. In regard to water drinking, there is ground for 
believing that the addition of a very little alcohol ia sufficient 
to destroy the tix-hooked embryos of Tenia echinococens whilst 
still in ovo; and there is no doubt that water raised to = tem~ 
perature of 219° Fabr. will always ensure the destruction of the 
larvie. Boiled water by itself is by no means palatable, Tho 
reason why the upper classes comparatively seldom suffer from 
hydatids may be attributed to the circumstance that those few 
who drink water take the very proper precantion to see that it 
is either “pump” or fresh spring water in which no living 
six-hooked embryos are likely to exist. So far as hydatids aro 
concerned, wine and beer drinking is preferable to water- 
drinking ; yot if water is carefully filtered no ovil of the para- 
sitic kind can possibly result from ite imbibition. An ordinary 
charcoal filtor will effectually prevent the passage of the ova, 
since their diameter is nearly 5}, of an inch. 

From what has been stated it follows that personal and 
general cleanliness are eminently serviceable as preventions 
against infection, but to ensure perfect success other precautions 
must be exercised, especially in relation to our contact with 
and management of dogs, Leuckart puts this very clearly when 
he esys:—In order to escape the dangers of infection, the 
dog must be watched, not only within the house, but whilet he 
is outside of it. He must not be allowed to visit either 
slaughter-houses or knackeries, and care must be taken that 
neither the offals nor hydatids found in such places are scces- 
sible to him. In this matter the sanitary inspector has many 
important duties to perform, Tho caroloseness with which 
these offuls have hitherto beon dieposod of, or oven purposely 
given to the dog, must no longer be permitted if the welfare 
of the digestive organs ve mankind is to be considered. 
What blessed results follow these precautions may 
be readily gathered from t ideration of the fact that, 
at the present time, almo: be of all the inbabitents 
annually dying in Teel 
epidemic” (1. ¢., 8. 654). 
beon recommended in lees 
who in effect remarked that the 
the destruction of tho echinoco 
mended the expulsion and annihilation of the Tenia echinococcus. 
In order to carry out this idea, ip was suggested by Dr Leared 
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that every dog should be periodically physicked, and that all 
the excreta, tupeworms inclnded, shonld be buried at a con 
siderable depth in the soil. I advised, however, that in place 
of burying the excrota, they should, in all cases, be burnt, I 
had, indeod, long previously urged this measuro (in a paper 
“on the Sclerostoma causing the gape-disease of fowls,” 
published in 1861), with the view of lessening the prevalence of 
entozoa in general, whether of man or animals, The rule I 
suggested stood as follows :—All entozoa which are not preserved 
for scientific investigation or experiment should be thoroughly 
destroyed by sire, when practicable, and under no etroumastances 
whatever should they be thrown aside as harmless refuse. As 
an additional security I recommended that boiling hot water 
be occasionally thrown ovor the floor of all kennels where doga 
are kept. In this way not only would the escaped tapeworms 
bo offectually destroyed, but also their eggs and egg-contents, 
inclading the six-hooked embryos. Those measures were again 
advocated at the Cambridge Mecting of the British Association 
in 1862, and also more fully in a paper communicated to tho 
Zoological Society, during the autumn of the same year (‘ Pro- 
ceedings,’ vol. xxx, pt. 3, pp. 288, 315). 

As the scope and tendency of this work preclude the textual 
admiseion of clinical details, I must limit my remaining obser- 
vations to the pathology of hydatid disease. At very great 
labor, pursued at distant intervals during a period of ten years, 
T sought to ascertain the probable extent und fatality of this 
form of parasitism in England, by going over such evidence as 
‘our pathological muscums might supply. Although, from o sta- 
tistical point of view, the investigation could hardly be expectod 
to yield any very striking results; yet clinically viewed tho 
study was most instructive. ‘The evidence which I thas pro- 
‘cured of numerous slow and painful deaths from echinococeus 
diseace, farther stimulated mo to placo a summary of the facts 
on record, Physicians, surgeons, scientific pathologists, and 
veterinary practitioners are alike interested in the study of 
hydatid disease; and I bad not proceeded far in my careful 
investigation before it becamo ovidont to me that very great 

resulta would ensue if, in this kind of effort, the prin- 
ciple of division of labor had full play. At all events, within 
these museums lie concealed a mass of pathological dafa which, 
although well within reach, hare nob been utilised to the extent 
they ought to have been. 
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e recainirg tifty-six only eleven 
“1 fewer that. forty-five were discharged cured—e fact 
any ineyely, Loboud think, to the credit of Australian 
aeet Yer, 

Se on thee t museum evidence I have no hesitation in 
aaginy that the pathological collections in the metropolis 
aiemnel sn rare and remarkable illustrations of hydatid disease ; 
tuat (A the: preparations being practically known only to such 
fiw membern of the medical profession as have been at some 
fos or other officially connected with the museams. Not 
withint yusten:, curators often complain that their work and 
srtolaynen nce turned ty little account. As a former conservator 
1A Mw. Walntuegh University Anatomical Museum (1851-56), and 
aubeequently na imuxeum-curator at the Middlesex Hospital 
Mituat College, | am in a position to sympathise with them. 
Valuahio, howaver, ax the catalogues are, it is often necessary 
141 tale: climes inmpection of the preparations in order to arrive 
hw cores rprotation of the facts presented. 

Althwuph the ontozon| preparations in the museum attached 
ti Ht Hurtholumow'n Hoxpital are, comparatively speaking, 
fuw in unmbor, there are some choice specimens of hydatid 
imme, ‘hora ine romarkuble case in which hydatids invaded 
Uh right hull of the bonon of the pelvis; death resulting from 
suppurative inflammation of the cysts. This patient, a woman, 
hut wl unothor hydatid cyst which was connected with the 
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ovary. Amongst the series contributed by Dr Farro, thore is 
% caxe represented where a large cyst containing numerous 

“occupied the pelvis of an infant and produced reten- 
tion of urine,” which ultimately proved fatal, There are also 
several fine examples of hydatids from the omentum (Dr Farre’s 
ease), bosidos » good specimen of acephalocysts connected with 
the vesiculw seminales. There are two other cases in which 
these larval entozon were passed with the urine. At the time 
when I mado my imapection, the entire series represented 
twenty-five separate cases, of which only one appears to have 
been Bablishea in detail (Mr Evans’s case, ‘ Medico.Chirargi¢al 
‘Transactions, 1852). In addition to the above, I must nob 
omit to particularise two instructive proparations illustrative 
of a cose in which an hydatid was lodged in the right 
half of the cerebrum. This was from a girl in whom head 
symptoms showed themselves a year before death, and in whom 
there was partin! hemiplegia of the left side. I may add that 
there is also in the series a doubtfully genuine example of 
hydatids of the breast. 

The collection in connection with the Westminster Hospital 
contains several highly interesting specimens of entozoa (one 
of which I believe to be altogether unique), but it is by no 
means rich in the matter of hydatids. Out of a scoro of 
Preparations of parasites of various kinds, only four (apparently 
representing the same number of cases) are hydatida, all of 
which appear to have been connected with the liver. Two are 
cortainly so, one of the latter (Mr Holthonse’s case) showing 
calcareous degeneration. 

“The museum connected with St Mary’s Hospital Medical 
School, in addition to several liver cases, contains one interest 
ing example of hydatids of the lung (Dr Chambers’s cose), and 
alzo three yaluable preparations illustrating Mr Coulson’s 
remarkable case of hydatids affecting the tibia. One of the 

shows the bone itself, which was eventually removed 
ab the joint, the operation having been performed by Mr 
Spencer Wells. 

Here, perhaps, it will not be out of place to mention as a 
fact of special clinical interest that I have encountered records 
of no fewer than nine other similar cases where hydatids 
have taken up their abode in the tibia, general; i 

head or upper part of the bone. Some of my notes have 
been mislaid, bat, speaking from recollection, one of the 
9 
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choicest specimens which I have @: 

in the pathological museum of the N 
When I first went over the 


separate 
of a score of preparations of hydatids, 
having already bad ample justice done to them | 
in his well-known memoir (‘ Edinb, Med, Jo 
Amongst the most interesting 
call attention to two fine and 
kidney, another very large example of an 
between the bladder and rectnm, a simple acephalocyst 
from the orbit (Mr Hulke’s casc), and the hydatid 
from the axilla by the late Mr Charles Mooro. hore ia 
containing hundreds of hydatids that were taken fi 
thoracic cavity of a dissecting-room subject, who was 
to have died of phthisis ; and there is another prepa 
hydatid of the heart, which also proved fatal, without there. 
having been the slightest 
nature of the 


stands indebted to Dr Moxon, of Guy's Hospital. 
the liver cases are particalarly instructive; bub amongst the 
specimens presented by Mr Mitcholl Henry is o stall bottle full 
‘of minute hydatid vesicles, all of which wore removed from the 
interior of the tibia. The history of this case has been lost ; 


and, unfortunately, the bone from which the parasites 9 
taken does not appear to have been preserved. 

‘The museum connected witl 
lenst o dozen good specimens of } 
eases being of special interest from a pathological 
view. There ure two remarkably fine examples of 
contributed by Dr Hooper, the p irasites in one case affecting 
the sploon, and in the othe involving the ovary 
‘The spleen contained ae 
uterine organs exhibit 


bocn under the care of Dr Johnson (1860). It is, apparently, » 
genuine example of the slender-necked hydatid (| 

tenwicollis) ; and if so (ax might be determined by dissection), 
is, so far as I aware, the only specimen of the kind in existence 
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there is yet another fine preparation of liver hydatids, occurring 
Hija lad, nineteen youre of ngs, ‘He had, it seems, met with 
q slight accident, and died with obscure head symptoms ;” but 
file odd part oF tHe caso ia that ab the exnmina- 
tion there was positively nothing found that could explain the 
patient's death. He was under the care of Mr Luke (1834), 
Comparatively recently I perpetrate) St 
Thomas’s Hospital, which I found to be particularly rich 
in entozoa of varions kinds, especially tapeworms and hydatids, 
I encountered seventy-six preparations of internal parasites; 
and of these, forty-two were of the hydatid kind, representing 
at least thirty-threo difforont cases, I say “at least,” because 
it is often impossiblo to decide in instances where no history of 
the specimens can be obtained. Thus, thero are thro similar 
preparations of bydatids passed by the urethra, and, from their 
appearance, I judge them to have come from one and the same 
patient ; yet there is po statement in the catelogue to that 
effoot. 


Of the thirty-three cases of hydatids represented in this 
museum, I reckoned eighteen as referable to the liver, two to 
the brain, two to the bones, two to the urinary organs, and one 
to the lung, spleen, uterus, and soft parts of the thigh respec- 
tively. There aro also three that may be classed as poritoncal. 
There is another choice oxample in which the disease cannot be 
referred to any particular organ. T allude to Dr Pencock’s caso, 
nlrondy published (‘ Pathological Transactions,’ vol. xv), where 
the lungs, liver, heart, spleon, and some other organs, wore all 
cocupicd by hydatid formations. As an instance of extensive 
visceral infection by Echinococei in the human subject, I believe 
this case to be unique. ‘The brain hydatids are particularly 
fine. In the specimen presented by Mr Boot, of Lincoln, the 
hydatid, two inches in diamoter, is lodged in the anterior horn 
of the left ventricle, Ono of tho poritoncal cases is remarkable 
for tho amount of forward displacement of the pelvic viscera, 
caused by four or more hy each of them nearly as large 
ns a cricket-ball. Amongst the abdominal cases I have included 
a recent preparation, to which Mr Stewart has called my 
attention. The hydatid in question, of the size of a large 
Tomon, oxisted near the fundus of the bladder, its walls being 
ene third of an inch in thickness, and forming an unosually 
firm tumour. Of all the fine specimens of hydatids in the col- 
lection, however, none have strack me vo much as those affeet~ 
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infosts only the dog and the wolf.’ Therefore, considering the 
immense number of parinh dogs fed on the refuse of animals 
infected with hydatids, it seems more than probable that the 
parasite must attain its strobila condition in their intestines, and 
through them be evontnally dissominated over the pastures on 
which tho cattle graze.’” 

I now tnrn to a neglected phase of the subject from which 
mach practical instraction may be gathered. ‘I'he consideration 
of the pathological phenomena of hydatid disease as it affects the 
lower animals is of high interest, and no projudice should induce 
any medical man from accepting such useful data as may bo 
gathered from this source, ‘The facts of hydatid parasitism in 
animals, though often peouliar, are, for the most part, of an 
order similar to those presented in the human subject. If any 
modical practitioner thinks it beneath his dignity to study tho 
pathology of tho lower animals, the condnct of John Hunter in 
this respect is a standing protest against such narrowness. 

The museum of the Tayal College of Surgeons of England 
contains some of the finest specimens of hydatids from the lower 
animals that are to be scon anywhere, the very choicest of them 
having boon selected by Hunter himself. ‘That distinguished 
man sought information from every available source, and 
hydatids were for him of almost equal interest, whether found 
in the body of a human being or in the carcaso of an ox or an 
ase, Now, atallevents, neither pathologista nor sanitarians can 
well afford to neglect comparative pathology ; and, for myself, I 
am free to say that the yearly exposition to the students of the 
Royal Veterinary College of the phenomena of parasitic life 
amongst animals has brought with it an over-incroasing know- 
ledge of the most curious and often unlooked-for information. 
Some of the data thus supplied are quite remarkable. Let mo 
also add that my studies of the entozos of wild animals have put 
me in possession of particulars of high valuo in regard to 
tho larger question of the origin of epidemics, Beasts, birds, 
reptiles and fishes, of every description, are liable to succumb 
to internal parasites, and there is practically no end to the 
variety of useful information to be obtained from this source. 
T have collected materials almost sufficient for a separate treatiao 
on this department of the subject, but I fear I shall never bave 
either the time or opportunity to give the facts due publicity. 
Here, for obvious reasons, I must for the most part restrict 
myself to the hydatids properly so called. 
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ienl departments of the Oxford Museum. Spoci- 

Camuri oceurring in the soft parts of rabbits may 
be seen in tho Guy's Moseum (presented by Mr Carpenter). 
Similar characteristic specimens exist in tho Oxford Collection, 
Inbelled 0. owniouli, obtained from the “ masacter and infra- 
spinatus” muscles of a rabbit. My private collection alao 
contains a recent addition of this remarkable hydatid, sent to 
me by Mr Alston from Ayrshire. It is the only one I have 
seen from Scotland. In the second half of this work these 
Cconuri will again come under notice. Throo cxamples of tho 
slender-necked hydatid (from monkey and two sheep respec- 
tively) may be seen in the Guy’s and University College Collec- 
tions, and there are several in the museum of the Royal 
Veterinary College. 

I cannot go ont of my way to speak of othor bladder worma, 
excopt so far as to call uttention to tho heart of a bear preserved 
in the museum at Gay's, the walls of which are crowded with 
ere rt oniquo preparation ought to be carefully 
oxamined and desoribod, The Hunterian Maseum contains two 
magnificont spocimons of hydatids affecting the bones of cattle. 
In the ono caso a solitary vesicle occupies the shaft of the 
humerus; whilst in the other several “acephaloeysts” have 
taken up their residence within the cancellous structure of the 
iliam. 

In the matter of human mortality from hydatids I havo 
already supplied statistical evidence of the anenviable distinction 
which our Australian colonies exhibit, and in addition to the 
fucts brought forward I mny ndd that Dr Lewellin has 
mentioned to me a fatal caso in which an hydatid occupied the 
whole length of the vertebral canal. The patient was under 
Dr Annand’s care. There could be no doubt as to the genuine- 
ness of the case, as the spinal cyst wax tapped during life, 
when echinococcus hooklets were found. 

Through Dr Lewellin I sm also indebted to Dr H. B, 
Allen, pathologist at the Melbourne Hospital, for the particulars 
of a case of hydatids of the cerebram, which are given as 
follows : c 

“J. Q—, aged 16, was admitted into the Melbourne Hos- 
pital on the 13th November, 1877, snffering from partial left 

ia. Hoe rapidly became insonsiblo and died next day. 
His mothor fnrnished the following hi 
So had been woodearting in the bush for a considerable 


} 
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Lond,, 1845.—Carmichael, R. (lecturo), * Dab, Med. Preas,’ 1840, 
p. 91.—Cobbeld, T. S., ‘Entozoa,’ chap, vii and viii, 1864,— 
Se “ On Hydatid Disease” (lecture), ‘Lancet,’ June, 1875, 
p- 850.—Idem, “ On Hydatid Diseases of Man and Animals’ 
(museum specimens), in a series of articles contributed to 
« Brit. Med. Journ.,’ Oct., 1875, to Jan., 1876; fully reprinted 
in the ‘ Veterinarian,’ Feb., 1876—Copland, J. (Axt.  Hyda- 
tids””) in his ‘Dictionary,’ 1848—Davies, T., ‘Lond. Mod, 

«9 1835.—Gairdner, J., und Lee, <Rainb. Med. ond Surg. 
Journ.,’ 1844.—Goodsir, H. 8. D. (ame rof., Lee's case), 18-44, 
—Goodair, J. (some rof.), 1844.—Gross, S. D., ‘Eloments of 
Poth. Anat.,’ chap. xv, Boston, U.S. 1839—Hawhina, 0., 
“Lancet, 1833,—Hjaltelin, ‘Edinb. Med. Journ.,’ 1867; seo 
‘also Dobell’s ‘ Report on the Progress of Practical and Scien- 
tific Medicine,’ London, 1870.—Hodghin, 7. in his ‘ Lectares on 
the Serons and Mucous Membrane,’ 1838.—Kerr, W. (art, 
 Hydatids”) ‘Cyclop. ‘of Pract. Med.,’ 1838.—Leared, A. 
(prevention), ‘ Med, ‘Times and Gaz.’ 1863.—MacGillivray, P. 
HH. (see below, miscell. cases).—Murchison O., in his ‘ Clinical 
Lectures,’ Lond., 1868, p. 54; 2nd edit., 1877.—Jidem, 
“ Hydatid Tumours of the Liver; thoir donger, their diagnosis, 
and their treatment,” ‘ Edinb, Med. Journ.,’ 1865.—Nettleship, 
B., “Notes on the Rearing of Tenia echinococeus in the Dog. 
from Hydatids, &e.,” ‘Proc. Royal Soc.,’ 1866, p. 224.—Rose, 
0. B., “On the Vesicular Entozoa, and purticularly Hydatids,”” 
“Lond. Med. Gaz.,’ 1833-4, p. 204—Stephens, ‘Lancet,’ 1833 ; 
the ‘Veterinarian,’ 1831, p. 284.—Thompson, T. (remarks), 
«Lancet, 1851.—Wilson E., “On the Structure, Classification, 
and Development of the Mchinococcus hominis,” ‘Med.-Chir. 
Trans.’ 1845,—Yates, G., “On Hydatid Disease,” ‘ Assoc. 
Med. Journ.,’ vol. iii, 1855. 

. Hydatide of the liver (Bretzoanarny No. 20 b).—Abererombie, 
1, Lond. Med. Journ.,’ vol. ii, p. 276, 1829.—Alison, 8. 8., 
«Lond .Med, Gaz,,’ 1844.—Barclay, ‘ Brit. Med. Journ.,’ Nov., 
1868, p. 494.—Bearker, 1. A. ¢ Lancet,’ and ‘ Path. Soc. Trans. 
1855.—Barlow, * Lond. Med. Gaz.,’ 1857.—Beith, ‘Path, Soo. 
Trans. 1852 —Bradiury, J. B. (six cases), ‘ Brit. Med, Journ.,? 

1874, pp. 526-558—Idem, ‘Brit. Med. Journ.” 1876, 
|) p. 640.—Drinton, ‘ Lancet,’ 1854.—Idem, ‘ Lancet,” 
1858.—Bristowe, 1. 8., * Path. Soc. Trans.,’ 1861.—Idem, 
‘Path, Soc, Trans.,’ 1858.— Broadbent, W. H., “ Hydatids of 
the Liver ; Paracentesis followed by free Incision ;” ‘ British 
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p- 410.—Sherwin, H. ©. (fatal), ‘ Edin. Med, aod Se 
1823.—Sideon, F'., ‘Lancet,’ July, 1868, p. 

(puncture), ‘ Brit. Mod, Journ.,’ 1858.—Thompsom H., 

Sov. Trans,,’ ond ‘Lancet,’ 1858.—Trimnell, G. @., *L 
Med. Repor.,’ 1821—Ward, S. H., ‘Tancet,’ 1868, oe 
pp- 141, 805, and 474.—IWearne, ¥. (perforating m 
“Brit. Med. Journ.” July, 1864, p, 31,—Wilke 
gall-ducts), ‘ Path. Soc. Trans,’ 1860,— Young, J. ‘Edin, 
Med. and Surg. Journ.,’ 1829, 

Hydatids of the liver and other organs (Bretroorapny 
No. 20 0}.—Beale, L. (kidney), cAvch, of ‘Med. vol. j, p. 31, 
1857 ; see also same case by Bristowe, ‘Path. Soc, Trans.,” 
1858.—Billing (lungs), ‘Lond. M. and 8, Joarn.,’ 1831, p, 58, 
—Grigith, J. W. (abdomen), ‘Lond. Med. Gaz.,’ 1844.—Hedlop, 
@, P. (kidney), ‘Month. Journ. of Med. Sei.,’ 1850—Richard- 
son (kidney, Dr Mackinder’s case), ‘Lancet,’ 1855. 

Liver cases ocewrring in America (Bisuiooraray No, 20 d),— 
Alexandor, B. (200 present), * Boston Med. and Surg. Journ.,? 
1838.—Finnell, ‘ New York Med. Journ,’ 1856, p. 216.—Minol, 
1. (expectorated), Bost. Soc. for Med. Tmprov., 1859, and 
‘Brit. Mod, and Surg. Journ.,’ 1860, p. 297—Webber, J. B., 
*Now York Med. Times,’ 1858, and ‘Bost. Med, and Sarg. 
Journ.,” 1853, p. 126. 

Hydatids of the lunge and pleura (Buntroararnt No. 20 ¢),— 
Cholmeley, « Guy's Hosp. Rep.,” 1887.—Dowling, F., ‘ Australian 
Med. Journ.,’ 1864.—Dufin, A. B., ‘Beale’s Archives? 1857, 
vol. i, p. 253,—Hare, ‘Path. Soc. Trana.,’ 1857-8.—Hill, J, 
“Mod. and Philoe. Comm.,’ 1784, vol. ii, p. 303.—Hutehinson, 
J, €Path. Soc. Trans.” 1854.—Kirhes, W. 8., ‘Med. Times 
and Gaz.,’ 1851—Leared, A., ‘Path. Soc. Trans? 1857.— 
Peacock, ‘ Lancet,’ 1850,—Ridge, J., ‘ Guy’s Hosp. Rep.,” 1836, 
p- 507.—Rigden, @., ‘Prov. Med, and Surg. Journ.,? 198 
Smith, P. G., ‘North Amor, Mod.-Chir. Rev.,’ 1858, p. 383.— 
Todd, R, B., ‘Med, Timos and Gaz,,? 1852. 

Hydatids of the Kidney (Busuioonaray No. 20 f:)—Adams, 
A. T,,* Lancet,’ 1864, p. 875.— Barker, T. H., ‘Glas. 
1855-6, p. 439.—Duncan, ‘Liverpool Med. Journ.,” 
J., ‘Lond. Med. Repos.” 1817—Fuseell, E. F., ¢ 
ettsom (two cases), ‘ Trans, Med. Soc, of Lond.,’ 1789, p. 33.— 
Ward, W., ‘ Lancet,’ 1846,—Wilson, J. (lecture) ‘Lond. Med. 
Repos.,? 1822. 

Hydatids of the spleen, omentum, and abdominal cavity 
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‘cot,’ 1887.—Brittan, F,, ‘Brit. Med Journ,,’1859.— Burton, Med. 
‘Times and Gaz,’ 1862—Dagleish, (.,* Lancet,” 1832.—Flatcher, 
T. B. B., ‘Assoc. Med. Journ.,’ vol. iii, p. 161, ec. 
ton,‘ Edin, Med. and Surg. Journ.,’ vol, xv, 1819, p. 
Helshawm, ‘Mod. Comment.,” vol. xiii, 1788, p. 289.—Mc 

W. H,, ‘Brit. Med, Journ.,’ vol. ii, p. 616, 1876.—Rigden, | 
‘Prov. Med. and Surg. Journ.,’ 1852.—Stewart, J., * "ans 
1848.—Sturton, ‘Lancet,’ 1840 —Wileon, E., § Lancet,’ 1848. 

Hydatids of the bones (Brnuioanarny No, 20 1),—Cobbold, Sy 
“Notice of Specimens of Tibial Hydatids in Nottingham,” * Brit. 
Med. Journ.,’ 1865, and in the ‘Veterinarian,’ Feb., 1866.— 
Tilem, “Notice of Specimens from the Tibia in the Mid. Hosp. 
arestccs: ” ibid.—Couper, A., * Foster aud Lucas’s case affecting 
the Tibia,” ‘Surg. Essays,’ Lond., 1818.—Coulson, W. (tibia), 
«Med.-Chir. Trans.,’ 1868; see also Daubeny, H., ‘Poth. Soc. 
‘Tmns.,’ 1858.—Hricheen, J. D., in his ‘Surgery,’ 4th edit., pp. 
728, 823, and 948, Lond., 1864—Hunter, W. (tibial, Mus. Spec. 
ab Glasgow), quoted in ‘L/Expérience,’ 1838, p. 631.—Keate, 
A. (08 frontis), ‘Med,.Chir. Trane.,’ 1819.—Lambert, J. (tibin), 
‘Lancet,’ 1826.—Thompson, H. (Hearne’s tibial cnse), ‘ Path, 
Soc. Trans.,’ 1859.—Webster, F. W. (tibin), (New Eng. Med. 
Journ. of Med. and Surg.,’ 1819.—Wickham, W. J (tibia), ‘Lond. 
Med. and Phys, Journ,’ 1827. 

Hydatide of the breast, muscles, and aoft parte (Busuoonarny 
No, 20 m).—Adame, J. (abdominal parietes), ‘Lancet,’ 1861.— 
(Anonymons), “Hyd. in the Eye of u Girl,” * Boxton Madd and 
Surg. Journ.,'1849, p. 28.—Buird, J. (muscles), ‘ Edin. Med. and 
Surg. Journ,,’ 1821,—Birkett, J. (mammary), ‘ Lancet,’ March, 
1867, p. 268.—Brodie, B. O. (noar scapula), ‘Lancet,’ 1818.— 
Bryant, T. (thigh), ‘Path. Soc. ‘Trans.,’ 1859.—Idem (igh), 
‘Jancet,’ 1862.—Iilem (breast), ©Path. Soc, ‘Trans? 
‘Lancet,’ Nov., 1868, p. 665.—Oholmoley. (from xight an, 
‘Lancet,’ 1826.—Oooper, B. B, (neck and breast, two cases), 
‘Gay's Hosp. Rep.’ 1851 om, in Birkett’s work on tho 
‘Breast,’ p. 183; the ‘Instituto,’ vol. i, p. 119, 1850.—Dixon, 
J. (neck), ‘Lancet,’ 1851.—Henry, MM. (breast), ‘ Lancet,’ Nov., 
1861, p. 497.—Hewndon, A. (neck), by Tyson, in ‘ Phil. T'rans.,” 
1706-7, vol. xxv, p. 2344.—Jones, S. (subporitoncal), ‘Path. 
Soc. Trans.,” 1854.—Rankine, J., * Supposod Hyd. in Synovial 
Sheaths,” ‘Edin. M. and §S. Journ.,’ 1830.—Sande (neck), 
‘Amer. Med. Times,’ 1861, vol. ii, p. 876.—White (breast and 
erm), ‘ Lancet,’ 1839. 
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Sheep,” ‘Trans. of Vet. Assoc.,’ 1842-3, p. 331.—Steel, me a 
(in liver of a cow ; Mr Bast’s caso), the * Ve 

p. 441.—Stoddert (in liver of a cow), tho * Veterinarian,’ 

p. 637 —Thudichum, J. L. W. (in sheep), ‘ Assoc. Med. Journ.,” 
1856, p. 195.—Vincent, J. P. (in horse, causing lameness), the 
* Veterinarian,’ 1848, p. 674.— Walker, A. (in the liver of a sow), 
*Vet. Record,’ 1846, p. 185.—TWoodgor (in the brain of a horse), 
the ‘ Veterinarian,’ 1865, p. 75. 

FPorsign Literature. Human Hydatide (Brewoorsray No. 20 
p).—Bicker, ‘Zur statistik der Echinoc.,’ Berlin, 1968.—Davaine, 
C., ‘Traits’ (1. ¢,, Bibl, No. 1), p. 350, 1860 ; 2nd edit, p. 369, 
1877.—Idem, “ Recherches snr les hydatides, les échinoe., &e.,?” 
“Gaz. Méd. de Paris,” 1855.—Idem, “ Recherch. sur le frémisse- 
ment hydatique,” ‘Gaz. Med.,’ 1862,—Dschricht, ‘ Danske vi- 
denskab. eelek, forbsndl.,” 1853.—insen, * Ugeskrift for 
Ba. iii, 1867; eee alzo ‘ Brit. and For. Med,-Chir, Rey.,” 1868, 
p. 324; slao ‘ Schmidt’s Jahrb, fir Med.,’ 1867, 8, 181.—Gus- 
raull, “ Sur la maladie hydatique, &c.,” ‘ Gaz. des Hdp.,? 1857— 
Hearn, A. W., ‘Kyatos hydatiques du poumon et de In plavre,’ 
Paris, 1875.— Heller, A., “Die Schmarotzer der Leber,” von 
‘ Ziomasen’s * Handbuch d. Spec. Pathol. und Therapie,’ Bd. viii, 
8, 569.—Krabbe, Ii., “ Maladie ecausée en Island par les Echino~ 
coques,” in his ‘Recherches Helminthologiques,’ p. 41, Paris, 
1866 ; ‘ Helm. Underapgelser,’ Copenhagen, 1865, p. 40.—Idem, 
‘ Die ochinoe, der Islander,” * Archiv fir Naturg.,’ 1865, and in 
‘Don med. Skole i Reykjavik,’ 1868—ZJdem (eee T. R. Jones, 
Bibl. No. 2).—Zeuckart, R. (1. ¢., Bibl. No. 1), Bd, i, #. 335, 
1863; Bd. ii, s. 859, 1876. + ‘Bchinococcen der Leber,” 
Leipsic, 1869.—Naunyn, ‘Archiv fiir Anat., Physiol,,’ &e,, 
1862-3.—Neissor, A., ‘Die echinococcen Krankheit.,’ Berlin, 
1877.—Rasemussen, ‘Bidrag. til Kundekab om Behinoc.,’ &e, 
1865; see also ‘ Brit. and For. Med.-Chir. Rev.,’ 1866, p, 283, 
and 1867, p. 424—Sehmalfuse, ‘Ueber Leberockinecooaaa,? 
Breslan, 1868.—Tommasi, T., ‘Storia di un enso di Echinoc,,” 
&e., in an appendix (Nota) to his edition of my ‘Loctures’ 
(Vermi, &o.), Milan, 1878, p. 153. 

Nors—As Leuckart, Davaine, and expecially Neisser offer 
exhaustive analyses of the French and German literature of 
human hydatids, I will only give the authors’ names attached 
to euch additional forcign memoira and casos as have boon 
published in England. These sre quoted in my ‘ Introductory 
Treatise on the Entozoa.’ Fall references will be found in the 
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soon the capsules before other English observers, including 
Wormald, it was Hilton who first surmised their parasitic 
character. As for the claims of Klencke and Tiedemann, they 
are practically of no value, even if it be admitted that the 
former may have at an carly period seen something resembling 
this nematode, and that the “ stony concretions ’’ encountered 
by tho latter wore degenerated capsules. 

On no subject have I desired to write with more necurney 
and precision than on this, and lest the above remarks should 
appear to be somewhat partial, I now purposely re-state the 
facts as they have presented themselves to me during a full and 
prolonged study of the entire literature of the subject. If it be 
asked with whom rests the discovery of Trichina, the reply 
must be framed with a due regard to precise issue at stake, 
The first recognition of the capsules as parasitic products is 
fairly claimed by Hilton; the worm by Paget; the zoological 
allocation and nomenclature by Owen; the adult worm by 
Virchow ; tho developmental phenomena by Lenckart; the 
rearing of the Iarve by Herbst; aud to crown all, the clinical 
importance of the parasite by Zenker. Due regard being had 
to those relative claims, I think the following more extended 
statement will be found to be true and just in all ite bearings. 

Tn the year 1834 Sir James Paget, then a stadent, first 
actually determined the existence of the nematode entoxoon, 
which was subsequently more completely described by Professor 
Owen. The discoverer was assieted by the celebrated 
botunist, Robert Brown, who lent his microscope for the 
purposes of examination. In the following year Professor 
Owen first scientifically described and named the flesh-worm 
(Trichina apiralis) in the published transactions of a learned 
vocioty. He first fully interpreted the true zoological position 
of the parasite. Sir J. Paget’s colleague, Mr. Wormald, had 
“more than once” previously noticed the characteristic specks 
“in subjects dissected at St Bartholomew’s Hospital.” He 
transmitted the individual specimens which enabled Owen to 
drow up his valuable paper. It is clear, howover, that Mr 
Hilton was the first to suggest the parnsitic and animal nature 
of the specks observed in human muscle. As the “ find” was 
made in 1882, he anticipated Wormald in his observation of 
the “ gritty” particles in disnecting-room subjects, deacribing 
the bodies as “ probably depending upon tho formation of yory 
small Cysticerci.” Nevertheless, according to Dr Hodgkin, 
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Klencke’s claime, the same observer writes -—“ Klencke has 
assorted that he had already drawn Trichinw in the year 1829, 
ER De trata be ant | This subsequent 
statement has no kind of confirmation. ‘The unreliableness, 
mistakes, and self-decoptions in the helminthological writings of 
Klencke have been repeatedly exposed some twonty years go.’” 
Prior to this criticiam by Pagenstecher, Professor von Siebold 
and several other well- ied helninthologists bad already com- . 
mented on Klencke’s assertions in the same destructive manner. 
In regard to the experimentation and the valuable instruction 
thus acquired, it sppears that Herbst was the first 
to rear muscle-flesh-worms, or encapsuled Trichimue, 
in animals (1850) ; whilst Virchow was probably the 
first to rear and recognise sexually-mature intestinal 
Trichine in a dog (‘Deutsche Klinik,’ 1859, 8. 430) ; 
yet, without doing injustice to othere, it must be 
added that it remained for Prof. Leuckart to offer a 
full, complete, and correct solution of the principal 
questions relating to the source and mode of genesis 
of the flesh-worm (1860), Louckart likewise did 
good service by disproving the erroneous views 
that had been pat forth by Kiichenmeister. Lastly, 
all these brilliant results culminnted in the clinieal 
observations of Zenker, who opened ont o new 
epoch in the history of trichinal discovery. Pro- 
fessor Zenker was the first to detect the young in 
the act of migration, and he likewise primarily 
demonstrated the fact that the larval 1 
were capable of producing a violent disease in the 
human body. 

Never in the history of biological science have 
more valuable issues followed the method of expe- 
rimenb upon ani Not only has human life 
been thus saved, but animal life also. State- 
medicine and sanitation have received an immonse 
impulse. The good that has already resulted fs 
simply incalculable ; nevertheless, in the eyes of a 
seb of ignorant fanatics who infest this country, 

> all experiments “involving cruelty to animals” 

Yio. s—Beruny OUBHt to be prevented at any cost. ‘The further 

matory Tieivs progress of biological science in England has 
ir taka hereby sustained « severe check. 





sions set forth by Leuckart, who writes ns follows :—" (1) Tpi- 
china spiralis is tho juvonile stato of a little round worm, pro- 
viously unknown, to which the generic title of Trichina must 
remain attached, (2) The sexually mature Trichina inhabits 
the intestinal canal of numerous warm-blooded animals, espe- 
cially mammalia (also of man), and constently in great num-= 
bers, The duration of its life extends from four to five 
weoks, (3) At tho socond day after their introduction the 
intestinal Trichinge attain their full sexunl maturity, (4) Tho 
oggs of the female Trichinw are developed within the uteras of 
tho mother, into minute filaria-like embryor, which, from the 
sixth day, are born without their ogg-sholls. The number of 
young in each mother-worm is at least from ten to fifteon 
thousand. (5) The new-born young soon after commence 
their wandering. They penctrate the walls of the intestine and 
pans directly through the abdominal cavity into the muscles of 
their bearers, where, if the conditions are otherwise favornble, 
they are developed into the form hitherto known. (6) ‘The 
directions in which they proceed are in tho course of the inter- 
muscular connective tissucs. (7) Only the striped muscle 
(that of the heart excepted) contains Trichinw. The maj 

of the wandering embryos remain in those sheathed muscular 
groups which are nearest to the cavity of the body, expecially 
in those which are smaller and most supplied with connective 
tigee. Spooking generally, their number decreases with tho 
distance from the abdomen, being, however, more numerous in 
the anterior half of the body. (8) The embryos penetrate 
into the interior of the separate muscular bundles, and bere 
already, after fourteen days, acquire the size and 

of tho woll-known Trickina spiralis. (9) Soon after the in- 
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flesh is, therefore, urgently recommenced 8. public preventive 
against all danger from Trichinw.” 

Ass summary the above conclusions aro well nigh exhaustive; 
‘but whilst I purposely avoid entering into mere clinical details, 
there are points of hygienic interest to which I must allude. 
‘Thus, ax regards the number of larval Trichinw in any one 
“bearer” at a time, this, of course, must be extremely variable, 
but it may amount to many millions. In one of the cats on 
which Leuckart experimented, he estimated a single ounce of 
its muscle-flesh to harbour no less than 325,000 Trichinw. I 
find that a relatively similar degree of infection in an ordinary 
human “ bearer” would yield thirty millions. In the case of one 
of my own experimental animals, a pig, I reckoned that there 
were at least sixteen millions of Trichinw. The larves were about 
ten months old and enclosed within perfectly formed capsules ; 
nevertheless, the animal had never displayed any xymptom of 
irritation. In a trichinised human subject, examined by Dr 
hudichum, it was cstimated that 40,000,000 parasites wero 
present. ‘My own estimate, calculated from specimens of 
muscle obtained from the same ease, gave 100,000,000 as the 
approximate number of worms present. In the only outbreak 
of Trichimosis occurring in England, details of which will be 
given furthor on, I found that tho flesh of the hog that had 
caused tho local ondemic contained upwards of 80,000 Trichinw 
to the ounce, The consumption of a pound of such flesh 
would be capable of producing a collective progeny af some- 
thing like 400,000,000 within the human “ bearer.”” 

In the year 1865 I conducted a series of experiments upon 
upwards of a score of animals, including seven birds, the latter 
all yielding only negative results. So far as musele-Trichinw 
were concerned my experiences accorded with those of Professors 
H, A. Pagenstecher and C. J. Fuchs, at the Zoological Institute 
in Heidelberg. Those experimenters found that the ingested 
muscle-Trichin® sequired sexual maturity within the intestinal 
canal of their avian “hosts ;” but they never found young 
Trichine in the muscles of the birds, nor did they perceive 
any evidences of an attempt on the part of the escaped embryos 
to effect a wandering or active migration on their own account, 
Clearly, if the bird’s intestinal canal were a proper territory 
for the residence of sexually mature Trichinw, we should have 
found abundance of wandering non-encupsuled flesh-worms and 
also sexually-immature muscle-Triching: enclosed in well-formed 
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flesh containing Trichinas was administered by myself tow black 
bitch, The dog being destroyed five days subsequently, 
neither intestinal nor muscle-Trichins were discovered. It was 
thonght that the dog bad thrown up the bolus, which waa 
strongly saturated with chloride-of-sine solution. The bolos 
consisted of a portion of the pectoralis major of a subject 
brought to the dissecting-room at the Middlesex Hospital. The 
cysts were highly calcified, but the majority contained living 
embryos, which were quite unaffected by the sine solation 
injected into the body to prevent decomposition. At the same 
date a small white puppy was experimented on and examined 
with precisely the same results. In either case it was too carly 
to expect muscle-flesh-worms to have becomo developed. 

Bop, 3.—Half an ounce of the same trichinous human flesh 
was given (at the same date) to a black-and-tan puppy reared 
at the Royal Veterinary College, a second “ feeding” being 
administered on the 21st of March, or six days after the first. 
In this ease Mr Pritchard, who fed the animal, took the pro- 
caution to chop the muscle into small pieces, and to mix it with 
other food, in order that the flech might bo the more rendily 
retained in the stomach, The puppy was not destroyed until 
the 15th of the following June, when, on examination, numerous 
eneysted but non-calcified muscle-Triching were found in all the 
voluntary muscles subjected to microscopic scrutiny. 

Bop. 4—An ounce of the same flesh was given ton dark- 
colored pig on the 15th of March, and again on the 20th, 
several other “feedings” being also administered during the 
month of April, 1865. It waa dostroyod on the 16th of May, but 
no Triching were detected, 

. 5.—An ounce of the same hnman mnsclo-flesh admi- 
nistered to a small sheep (which was subsequently killed on the 
29th of June) also produced negative rosults. 

Eps, 6and 7.—* Foodings” wore at the samo time adminis- 
tered toa rat and mouso, Tho mouse died on the 2nd April, 
when T examined its muscles without success, On the follow- 
ing day the rat anfortunately made its escape, but whether 
trichinised or not cannot be said, 

Bop. 8—An ounce of trichinous human flesh was given to a 
donkey, in the form of “balls,” on the 20th of Murch; and 
during the month of June four other separate “feedings” with 
trichinous dog’s flesh wero also administered. ‘The animal was 
removed from the Colloge without the result being ascertained. 
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died on the 8th of the same month. On examination we found 
several living Trichinw in the slerio-mawillaria and other 
muscles. Some of the parasites were encysted. 

Ezp. 16.—From the 9th to the 12th of June inclasive four 
separate worm-feedings with the flesh of the trichinised 
terrier-dog were administered to a crow. The bid sae eee 
some months afterwards and sent to me for examination. 
muselox were entirely free from Trichinw. 

Erp. 17.—From the 9th to the 17th of June inclusive seven: 
separate worm-feedings were adwinistered ton pig. One of 
the “foedings ” was with the trichinised guinea-pig’s flosh, the 
others from the dog. This animal was not destroyed until the 
4th of April, 1866, when all the muscles which I examined wore 
found extensively infested with Trichinm. There were probably 
not less than 16,000,000 present, all being alive and enclosed 
within perfeotly-formed capsules, none of which latter exhibited 
any traces of calcareous deposition. 

 18.—Four separate feedings with trichinous dog’s flesh 
wore Likewise, at the same dates as the foregoing, administered 
to a rat, This experimental animal, however, like the one 
previously mentioned, contrived to make its escape, I fear it 
‘was well trichinised. 

Erp. 19.—About tho samo date trichinous “ feodings ” were 
given to a black puppy (brod nt the Veterinary College). The 
dog was killed on the 18th of August, 1866, having also been 
made the subject of on echinococcus-feeding, whea I found 
abundance of oncyated Trichinew within the voluntary museles. 

Exp. 20.—Four separate worm-feedings with the flesh of the 
trichinised guinea-pig were given to a sheep on the 15th, 16th, 
17th, and 19th days of June, 1865. The experimental animal 
was destroyed on the 29th of the game month, but the result 
‘was negative. 

Eops. 21 and 22.—“ Feodings ” with the guines-pig’s flosh— 
four in the one ease and three in the other—were also ad- 
ministered by Mr Simonds (from the 15th to the 19th of June, 
inclusive) to achicken and goose respectively, These birds were 
destroyed some months afterwards and sent to mo for examina- 
tion, but the most careful scrutiny failed to detect any 
Trichinm within their muscles. The goose was cooked and 
eaten without the slightest hesitation. The chicken I found 
too tough for consumption, 

Exp, 23.—On the 28th of March, 1866, I obtained » small 
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daily administrations of trichinous pork, in the form of bolus, 
were made to a sheep by Mr Pritchard. The Trichinw were 
obtained from one of our experimental animals at the Veterinary 
College, about two ounces of the flesh being given at each 
feeding. The flesh of this shoep (destroyed in the following 
November) failed to give any indication of the presence of 
parasites. 

Baps, 26 and 27,.—About the same time, and occasionally at 
intervals extending over a period of five wocks, Mr Pritchard 
aleo fed two young fowls with the same trichinons 
Towards the close of October, 1866, both birds died, when Mr 
Pritchard carefully examined the flosh of them, but failed te find 
any trace of Trichinw, 

Baps. 28 and 29,—From April 2nd to the 9th of the same 
month, 1866, inclusive, foedings with trichimons pork were 
likewise given to two dogs. These animals were destroyed and 
examined by Mr Pritchard in November, 1866, but the result 
appears to have been negative. 

Tt is perfectly certain that the infection of man by Tri- 
china is invariably due to the ingestion of yerminiferously 
diseased meat, and as remarked in my ‘ Lecturos,’ whonoyor the 
parasites are taken in large numbers unpleasant symptoms soon 
show themselves in the infested person. There is, first of all, 
restlessness, loss of appetite, and more or less prostration, 
This is succeeded by rheumatoid pains in the limbs, with the 
frequent accompaniment of coneiderable swelling, The pain is 
not situated in the joints, but in the intermediate soft parte. 
In severe cases the limbs are drawn up and half bent, as in 
instances of severe and continued cramp. Sometimes the 
suffering is excruciating and unbearable, patients having been 
Known to request the surgeon to put an ond to their lives. In 
the worst forms of the malady death rapidly eneuos from 
diarrhess and exhaustion, If tho parasites have gained admis- 
sion to the muscles all hope of destroying them is at an end; 
but if a person suspects himself to have eaten diseased or 
trichinised meat he should Jose no time in seeking professional 
aggistance, seeing that the administration of suitable anthel- 
mintics might be the means of saving his life, wherens a few 
days’ delay would probably prove fatal. So long ax the worms 
remain in the stomach or intestinal canal they can be got rid 
of, bat when once the trichinal brood have invaded the flesh 
then they cannot be expelled. As remarked in my ‘ Entozon,’ 
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that the larval Trichinw were the cause of death. The intes- 
tinal canal contained nomerous sexually-mature worms. 

Tho effects produced by Trichinw on animals are similar to 
those occasioned in man. ‘The phenomena were summarised 
by Dayaine (in the journals quoted below) in 1863 as follows: 

“ The first phaso is characterised by intestinal disorder, pro- 
duced by the development of the larve in large numbers, and 
their adhesion to the mucous membrane of the intestine. In 
this stage M. Davaine has seen rabbits die with intense diar- 
rho; one of two cate which he fed with trichinised ment had 
dinrrhces for at least a fortnight, bat survived. Of five or six 
rats fed on x similar diet, one only, which was pregnant, died 
of diarrhoea, after abortion, on the eighth day, According to 
M. Louckart, the passage of the embryos of ‘Trichinw through 
tho intestinal walls sometimes produces peritonitis. This intes- 
tinal phase often becomes blonded with the next; it may be 
relieved by the expulsion of the-worms by means of the diar- 
rheeo, or may cease with the natural death of the worms. 

“The second stage presents general symptoms—muscular 
pains, &c. These phenomena aro dependent on the introduc- 
tion of the Trichinw into the muscles; they rapidly acquire 
their maximum intensity, and have not a long duration. The 
appearance and duration of this stage are in complete relation 
with the development and length of sojourn of the Triching in 
the intestines; in fact, in this entozoon, oviposition is not slow 
and of long duration, as in many nematoid worms; the gonital 
tube is rapidly formed, and the ova, in its whole length, are 
developed almost simultancously, so that the embryos, arriving 
‘soon at inaturity, are at once thrown out in large numbers into 
the intestine, aud the mother ‘I'richina dics exhausted. If it 
be remembered that the embryos do not escape before the 
eighth day, that a certain number of days are required for their 
arrival in the muscles, and that new ones are not uced 
after six or seven weeks, it will be understood that the first 
symptoms of this stage can scarcely appear until the end of a 
fortnight after ingestion of the diseased food, that they must 
continue four or five weeks, and that after this they may dis- 
appear. This course of events ix observed in animals; and in 
man the symptoms of this stage have shown themselves and 
become aggravated from the third to tho sixth week after 
infection. Most animals die during this stage; rabbits rarely 
survive ; rate, on the contrary, genorally resist it. 
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«The progress, duration, and severity of the disease in man 
aro in relation to the number of Triching taken into tho 
digestive canal. Of sixteen patients observed at Plauen by 
Drs Bibler and Kénigsdirffur, eight, who wore 
affected, recovered in a month; four, more severely di 
were ill two months; of four others, one died with ascites and 
colliquative diarrhaza at the ond of two months, and three 
recovered slowly at the end of threo or four months, Recovery 
does not imply the death of the Trichinw, it followa their 
enclosure in cysts. 

“<The diagnosis of trchina infection has several times been 
mado in tho living humon subject by removing a portion of 
musclo, M, Daynino thinks it probable that, during tho first 
six or eight weeks of the disense, the dingnosis may be con~ 
firmed by searching for adult Trichinm in the alvine evacuations, 
produced naturally or by means of a purgative. 

“The prophylactic treatment coiisists simply in the aroidance 
of uncooked meat, The medicinal treatment must vary with 
the stage of the disease. At first, attempts must be made to 
expel the parasites from the intestines by purgutives and 
anthelmintics. Which amongst the latter isthe most energetic 
is nob yct determined. Calomel is, perhaps, M. Dayaine 
thinks, the best. After six or eight weeks all treatment 
directed towards the intestines is superfluous. It is searcoly 
probable that any substance will act on the larvw disseminated 
through the muscles. Friedreich has recommended picronitrate 
of potash ; but, in the case in which he used it, live Trichine: 
were found in the muscular tiseue after the patient was con- 
sidered to be cured.” 

In regard to the possibility of curing trichiniasia by tho 
administration of drugs which should act as trichinacides upon 
the parasites in the condition of worms, the absurdity of 
the proposal only equals that which was made in reference to 
the destraction of hydati ls by the administration of kamala. 
As has been shown in the record of my first experiment the 
flesh of a trichinised corpse may be thoroughly saturated with 
« strong solution of chloride of zinc, and yet the worms will 
remain quite unaffected, 

Tn reference to the dangers arising from the consumption of 
diseased meat, Professor Gamgoo has very cogently put two 
questions -—“ Did Moses Savers more about pigs than we dof’? 
‘Was iba knowledge of the parasitic diveuses of swine and man 
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pen amet aa poe 1862, 8 to 10 patients. 
78 cases, 2 deaths, 


1863, 2 patients (Dr ‘Tingel). 
x 1868, $2 patients, 2 deaths; new cases in 


a-Saxony), October, 1863, 158 pationts, 
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the discovery in the pages of the ‘ British Medical Journal’ 
It happened, also, that at the time 


of Arts; consequently, in my second discourse (which was 
devoted to the parasites of cattle) T gave full details of the facts 


4820 parasites, and two scruples would therefore yield 8640. 
Without speaking so precisely to numbers, I do not hesi- 
tate to aver my belief that there are at least 5000 of these 
parasites inside this small piece of ham. The number is pro- 
bably close upon 8640. In one drachm that would give us 12,000, 


and in an ounce 103,000, according to the old apothecaries’ 
weight. If, however, wo culculate according to the ordinary 
weight used by butchers, we should say that one onnce contains 
437; grains of meat, and therefore the number of parasites in one 
ounce would be 85,000. ‘Thus, in one ounce of meat from this 
particular pig you have 85,000 Trichinw, calculated at the rate 
of 200 in the grain, for I have purposely cut off the odd numbers. 
You may say, if a person can survive 18, 20, 30, or 40 millions, 
he would not take much harm from eating a piece of flesh 
containing only 8640 parasites. Such a portion, however, 
would be quite sufficient to make any ono of us extromely 
uncomfortable were we to eat it, for supposing ite contained 
parasites to be alive, it might prove dangerous to life. Why? 
‘The explanation is this hose 85,000 parasites, at the 
very least, will, in forty-eight hours after ‘ingestion, have become 
fully-developed females; and from each of these 42,000 there will 
prococd at least 1000 a4 a brood, 20 that tho entire progeny 
(and it is they that do the mischief by their independent 
migrations through our tissues) will eventually yield about 
42,000,000 entozon. If we should be so voracious as to eat a 
pound of such trichinised flesh, then there would be 400,000,000 
as the result of a singlo meal. 





avoid the contingency of playing the part of host to those crea- 
tures? Certainly, I reply, it is simply a question of properly cook- 
ing the food. If these farmers have not cooked their food at all, 
or scarcely at all, that will at once account for their being laid ap. 
Tshould tell you that the Indy and the daughter are recovering, 
und that they sre convalescent, but the man-servant is very ill. 

Tf, during cooking, the flesh consumed by these persons had 
been raised to a persistent temperature of 170° Fahr., then, 
doubtless, the ingestion of trichinised pork would have done 
no harm, You observe that Dr Dickinson says in his lotter 
that they partook: of it roasted and boiled. Now, fow of us aro 
in the habit of oating underdone pork, sithongh there are other 
ments that we devour very readily in an imperfectly cooked 
state. It must be remembered, also, that although the exterior 
may have been subjected to a temperature of 212 degrees, it by 
no mens follows that the whole of the joint throughout must 
have been submitted to that temperature. Under rapid cooking, 
the centre of a large joint may remain much below even 140 
degrees. If the man-servant ate only one ounce of the flesh 
with living Trichinwe in it, he will probably have at this present 
moment at least 42,000,000 of these guests in his muscles. 

You will ask, ‘ Will he recover ?” ‘Yes; if he ato no more than 
thot.’ If ho has eaten 2 on. thoronghly underdone, 

upon it he hus 80,000,000, and if he has eaten 3 oz, he will have 
over 100,000,000 of Trichine in his muscles. Could he survive 
if he had enten over 3 oz,, and thus have 100,000,000 and 
upwards of these inhabitants? I think he could. We have 
evidence on this point from the case in which I ostimated that 
there were upwards of 100,000,000 of Trichinw present, and yet 
the man survived the attack. 
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therefore get a large share. He is improving slowly. Dr 
Dickinson adds in » postscript, what is still more to the point, 
that the sausages would be most likely undercooked; they 
would be cooked in the frying-pan, and if only brown on the 
ontside would be eaten. It is probable that the outbreak was 
duo therefore to eating underdone ment from this pig, cooked 
in various ways, and not alone from the ham itself.” 

If the facts connected with this outbreak be honestly faced, 
it must be rendered clear to any unprejndiced observer that 
Dr W. Lindow Dickinson was the first person to observe, 
recognise, and treat the Trichina disorder in this country. No 
other Hnglish, Scotch, or Irish physician has encountered any 
similar case. If I lay stress upon this fact it is because I 
have learned from Dr Dickinson that another person has 
aseerted priority in this relation, Sir Dominic Corrigan is 
stated to have told « gentleman in the House of Commons, 
“that he had often met with trichiniasis in hix practice in 
Dublin,” further arerring that the disease “was quite common 
in many parts of Ireland.” If Sir D. Corrigan moroly desired 
it to be understood that he had repeatedly oncountered the 
Trichina nt post-mortem examinations, then thero is nothing 
surprising in his statement, but if, on the other hand, the dis. 
ease itself has been frequently recognised in the living Irish 
human subject, one can only express astonishment that hitherto 
no single inetance of the kind appears to have been recorded 
either in the public or professional journals. 

Bmusocrapay (No. 21).—English Literature.—Aliman, G. J., 
“Exhib. of Specimens,” ‘Micr. Jrn. and Structural Record,’ 
1842, p. 94,—Althaus, J., ‘Hssay on Trichinosis,’ London, 1864.— 
Idem, “On a Suspected Caso,” ‘Med, Times and Gaz.,’ 1864, 
p. 161 ; s00 also pp. 362 and 390.— Atwood, see Belfield —Ballard, 
B., “On Diseased Meat,” ‘Med. Times and Gaz,’ 1864—Bel. 
field (with Atwood), “'Trichinm in Pork;” ‘New York Med. Ree.,’ 
Dec. 28, 1878; ‘Med Times and Gaz.,’ Feb, 15, and ‘ Lancet,’ 
Feb, 22, 1879.—Bellingham, O. B., ‘Dublin Med. Press,’ 1852.— 
Bowditch, H. J., “ Cases of Trichins,” ‘Boston Med. and Surg, 
Journ.” 1842-43-44.—Bristowe, J. S. (and Rainey), ‘Trans. 
Path. Soc.,’ 1854.—Chevers, N., “ Sanitary Efforts in regard to 
Trichininsis,” ‘Lancet,’ 1864, vol. ii, p. 788.—Cobbold, T. 8., “On 
the Discovery of Trichina, in relation to the question of Priority,” 
* Lancet’ for March 8, 1866, p. 244.—Idom, ‘ Parasites, and the 
part they play in the Economy of Nature’ (lecture), Manchester, 
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tho Pig,” ‘Annals of Nat, Hist,,’ and ‘Pr. Ac. N.S. Philad,” 
1847,—Louckart, R. (translations from), in ‘Ann, Nat, Hist.’ 
1860 ; in ‘Qrt. Journ. Micr. Sci.,’ 1260; and in ‘ Bost. Med. 
and Surg. Journ.,’ vol. liii, p. 198, 1860-61.—Liveing, R., “Path. 
Soc, Rep.” in Med. ‘Times and Gaz.,’ 1865, p. 374,—Moeler, 
“On Trichinous Flesh,” ‘Brit. Med. Journ.,’ 1864, p. 554,—Idem, 
“On Benzino in Trichinosis,” ‘Med. Times and Gaz,,’ Oct., 
1864, p. 444.—Nunneley, T., ‘ Brit. Med. Journ.,” 1866, p. 252. 
—Owen, R., “ Description of a Microscopic Entozoon infesting 
the Muscles of the Human Body,” ‘Proc. Zool. Soc.,” and * Lond. 
Mod. Gaz.” 1835; ‘Trans. Zool. Soc,’ vol. i, 1836.—Idom, 
Remarks in ‘Journ. Soc. of Arts,’ 1866, p. 390.— Paget; Jey 
‘Tretter relating to the Discovery of Trichita,” « 
1866, p. 269.—Rorie, J., Letter, ‘Lancet,’ Peb., 1864.—Salia- 
buy, J, One supposed Species of Trichina (2. eystica) from 
the Human Bladder; in hia papor on “ Parasitic Forms,” in 
*Hay’s Amer. Journ. Med. Sci.’ 1868, p. 376.—Sandere, Ru, 
*Bdin. Month, Journ.,’ 1853.—Sawer, A., ‘Bost, Med. and 
Surg. Journ.,’ 1865, p. 16.— Sutton, @., Report on Trichinosis ; 
Indiana, U,S., 1874.— Thudichum, J. W. 8. ‘Brit. Med. 
Journ.,’ Jan., 1864, ropr. in ‘ Glasgow Med. Journ.,’ April, 1864, 
p. 116; also letter in ‘Edin. Med. Journ.,’ Feb., 1864.— 
Idem, “ Rep. on the Parasitic Diseases of Quadrapeds used 
us Food,” pub, by the Med. Officer of the Privy Conneil, 
London, 1865.—Idem, “The Diseases of Meat as affecting 
tho Hoalth of tho People,” ‘Journ, Soe. of Arts,’ April 20, 
1866.—Idem, “German Sausages and the Trichina Disenso,’” 
“Scientific Opinion’ for April 25, 1866.—Idom, ‘Lancot’ for 
Jan. 6, 1866, p. 16—Turner, W., “On the Trichina apiralte?? 
‘Badin. Med. Journ,,’ Sep 60; in the ‘ Year-Book,’ 
p. 109, for 1860; in * Mi Revy.,’ 1862; ond in ‘ Boat, 
M. and 8. Journ.,’ vol. 294 
Inspection of Pigs,” ‘Med. Tin d Gaz, Ang, 1368, p. 141, 
prac. Rec.,’ 1842, p. 87.-— 
i “Trichina’ (by rays), 
in ‘Gunther’s Reoord’ for b 11.—Idem, “On the Cure 
of Trichinosis,” ‘ Brit. Med. Journ,’ April, 1866, p. 368.—Idem, 
from ‘Comptes Rendus,” in ‘Qrt. Journ. Micr. Sci.’ 1861.— 
ree Pati ie rene 1860, Ba. xviii, Heft. 4, p. 380; in 
“Brit. and For. Med.-Chir. Rev.,’ vol. xxvi, p. 515, 1860.— 
Wedl, Report, ‘Brit. Med. Journ.,’ Dec., 1866, p. 618. —Wilks, 
S., “ Lotter respecting the Discovery of Trichina,” ‘Lancet,’ 
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und deren Bodeutang fiir die Gesundheitspflege,” ‘Unsere 
ery 1382.—Lion, * 


Pagenstecher).— 
poairss “Yur Naturgeschichte der Trichina spiralis,” * Zeit. 
schr, ftir wissenschaftl. Zool.,’ 1851—Meisener, ‘ Zeitschr. f. rut. 
Med.,’ 1855,—Idem, “ Ueber Trichinenkrankheit,” ‘ Schmidt» 
Jahrbiicher,’ 1863.—Ordonez, B. L., ‘Note sur la Distinction 
des Sexes et le Développement de ln Trichina spiralis doa 
Muscles,’ Paris, 1863; and ‘Compt. Rend. Soc. Biologia,’ p. 61, 
1863 (quoted by Davnine)—Pagenstecher, ‘ Verhundl. d. Natar- 
hist.-Med, Vereins a Heidelberg,’ 1864,—Idem (und Fuchs), 
* Die Trichinen,’ 1865.—Perroneito, “ La Trichina spiralis” in 
‘Italia. str. degli emeser R. Agcad, d’Agric. di Torino,’ vol. xx, 
1877.—Reyhor, 0., « Die Trichinonkrankheit,’ Loipzig, 1862.— 
Rodet, H., ‘De la Trichine et de la Trichinose,’ Paris, 1865 
(qnoted by Davaine)—Rupprecht, B., ‘Die Trichinonkrankheit 
im Spicgol dor Hettstedter Endomic botrachtet,’ Hottatedt, 
1864,—Seidel, ‘Jennische Zeitachr. £ Med. u. Nat.’ 1864— 
Siebert, ‘Ueber die Trichinonkrankheit und ihre Vermeidung,’ 
Jena, 1863— Siebold, art. “ Parasiten,”’? ‘Wagner’s Hand- 
worterbuch,’ 1844—Simon, @., “Hine Trichinen-epidemie in 
Calbo,” ‘Preussische Medicinal Zeitung,’ 1862.— Tommasi, 
ake ner Pa ven NAR ECON (meer Torino, 
1863.—Tiingel, ‘Archiv yon Virchow,’ xxvii, 8, 421, 1868 
(quoted by Davaine)—Virchow, ‘Deutsche ‘Klinik; ? 1859; 
« Rendus de VAcad. des Sci,’ tom. xlix.—idem, 
‘Archiv f. Path, Anat. and Physiol,’ Bd. xviii—idem, ‘ Dare- 
tellang der Lehre yon den ‘Trichinen’ (fur Laien ond 
Acrate), 1864.—Vogel, ‘ Die Trichinenkrankheit,’ 1864.—TWag- 
ner, “Bine Trichinenepidemie in Leipzig,” ‘Arch. der Ieil- 
kunde,’ 1864.—Wundorlich, 0. A., “Sur la diagnose probable 
de Vaffoction trichinale,? ‘Gas, Méd. de Paris,’ p. 311, 1963 ; 
from ‘Wagner's Archiy der Heilkunde? ii, 8, p. 269, 
Leipzig, 1861 (quoted by Davaine)—Zenker, “Zur Lehre 
von der Trichinenkrankheit,” ‘Deutsches Archiv. fiir Klin. 
Med.,’ Bd. viii, s, $87.—Idem, ‘ Virchow’s Archiv, 1855 ond 
1860. 

Trichocephalus dispar, Rudolphi.—This well-known worm 
along filiform neck, oecupying about two thirds of the 

entire length of the body. The surface of the skin though 
smooth to the naked eye is furnished on one side with a longi- 
tudinal band of minute wart-like papillw. ‘The tail of the malo 
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expolled por anum in tho immature condition in which they first 
escapo from the body of the parent worm. It further appears 
crete eam a period of six months must elapse 

jon commences. The fully-developed 
Bees ean eee the parent to a 
certain extent. 

Whipworms rarely put their bearers to inconvenience; never- 
theless, both human and animal hosts occasionally suffer from 
their presence, Thus, Felix Pascal quotes a remarkable and 
fatal instance of cerebral symptoms from this cause in a girl of 
four years of age; and Mr Gibson has recorded an instance in 
which these worms produced paralysis and loss of 

to Professor Axe, sheep suffer severcly from the 
allied species. 

Bronioorarmy (No. 22).—Bastian, H. 0., “On the Anstomy 
of the Nematoids,” ‘ Phil. Trons.,’ 1866, p. 545.—Bollingham, 
O. B., “On the frequency of Trichocephalus dispar in the 
Haman Intestines,” ‘Rep. of Brit. Assoc., in Dubl. Jonrn.,” 
1838, and in “Med. Chir. ~y' 1838; see also Bibliog. No, 88 
(and the biography of Bellingham by Dr Mapother, in ‘ Dubl. 
Jen. Mod. Sci.,’ 1877, p. 471) —Busk, G., Anat, of 7. dispar,’ 
‘Ann. Nat. Hist.,’ vol. vii, 1841.—Chiaje, sul Tricocephalo 
disparo, &c., 1836.—Cobbold, ‘ Entozos,’ pp. 69 and 329 — 
Tilem, ‘Worms,’ pp. 81 and 67.—Davaine, |. c., p. 205.—Idem, 
* Compt, Rend.” 1858, p. 1217, and ‘Journ. de Physiol.,’ 1859, 
p. 206.—Dubini, ‘ Entoxoografia umana,’ p, 83.—Dujardin, 1. ¢., 
p- 32,— Dberth, “Die Generationsoryane von T. dispar,” 
‘Sieb. und Kéll. Zeitschr.,” 1860, 8. 884.—Gibion, D., “Ona 
Case of Paralysis, with loss of speech, from intestinal irrita- 
tion (produced by J. diepar), ‘Lancet,’ Aug. 9th, 1862, p. 
139.— Goese, ‘ Naturg.,’ =. 112.—Gurlt, ‘ Path. Anat.,’ p. beri 
Kiichenmeiater, 1, 0., 8. 285 ; Rng, edit. p. 321.—Leidy, ¢ 
Acad. Phil.” viii, p. 58.—TLeuckart, 1. 6» % 405.—Mayer, oe 
und Kéll. ‘ Zeitsch, f, wiss, Zool.,’ Bd, 
and 8, 383, 1858-60.—Mérat, ‘Dict. Sc, Méd.,’ p. 560. 
Siebold, ‘Wiogm. Arch.,’ 1845.—Wilson, E., ‘The Vetorinary 
Record and Trans.,’ vol. ii, p. 47, 1846, 

Filaria Banorofli, Oobbold.—The history of the discovery of 
this entozoon is second only in interest to that of Trichina 
spiralis, Step by atep the facts have been evolved by a slow 
process of obeervation, and from the data thus afforded a toler- 
ably connected narrative of the probable life-cycle of this 
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homan bladder, In all my oxaminations I hayo mot with thia 
Tittle entozoon in three casos only. In two of theso it was 
only occasionally met with in the nrine, Tn the other it 
occurred in great numbers. T'requently from ten to fifteen ova 
wero found in a single drop of urinc.”” 

Tt is important to romark, that there was no hematuria in 
the Inst-named case, which Dr Salisbury describes aa one of 
“oystinic thenmatism,” or “ severe cystinwinia associated with 
rhenmatism and paralysis.” The patient “had been insane for 
several years. Her urine was passed milky, with granulor 
cystine, and was dense and scanty.” It is likewise added; 
“No examination was made of the muscles after death to 
determine whether this species burrowed in the tissue, like the 
(Trichina) spiralis.” 

So much for the principal facts recorded by Dr Salisbury, 
His paper is accompanied by two woodcut figures of the ova 
(< 300 diam.), and one Tepresentation of the ombryo (x 1000 
dinm.). Tf thexe figures give the size correctly, the ova men= 
sure only about si” in length, by ria” in breadth, whilst the 
embryo would be about ds” from head to tail, 

On the 17th of May, 1872, I communicated to the Metro- 
politan Counties Branch of the British Medical Association a 
paper on ‘ Bilharsia,’ and in an Appendix to it I wrote os 
follows :—" A most interesting circumstance connected with 
this case of ‘ Bilharsia’ from Natal lies in the fact that I 
obtained from the patient some other urinary parasites in the 
ogg-condition (fig. 38). On five separate occasions I obtained 
one or more specimens of the eggs or embryos of a minute 
nematode, In one instance there were about fifty of these ova 
in the urine, their contained embryos being well developed and 
ina state of activity. Usually thoy wero all in this advanced 
condition ; but on the 25th of July, 1870, several were observed 
in much earlier ateges of development. One of these was of = 

i Jar form; its shape, granular contents, and clearly 
defined limiting membrane, indicating eaeparation from the 
rachis within the ovarian tube. Another early form was per- 
foctly spherical, with o well marked chorional envelope and 
double contour, ‘These forms measured about 4" in diameter, 
The fully grown eggs observed at the same time gave a 
longitudinal measurement of gp by yao’ in breadth. On 
adding any stimulus, such ae diluted sulphuric acid, the embryos 
moved themselves freely within the ogy. After allowing tho 
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homaturia. He also afterwards found them in 9 man whose nrino 
was slightly chylous, but not hematic. In all cases these 
sexually-immature nematodes were alive. In September, 1872, 
Dr-A. Corre furnished a careful description of similar worms 
found by Dr Crévaux in a hemato-chylaroue patient at Guade- 
loupe. Dr Crévaux frequently examined the blood of this 

ient bat found no hmmatozoa. Tn like manner in Brazil, 

J. Silva Lima sought in vain for worms in the blood of no 
lesa then five patients, all of whom suffered from hematuria, 
and whose urine contained numerous nematoid worms. 

Towards the close of the year 1872 the biological world was 
startled by the announcement of the discovery of minute Filarise 
in human blood. Dr T. R. Lewis had found microscopic worms 
in the blood, and also in the urine, of persons suffering from 
chyluria. Tho worms could be obtained from day to day by 
simply pricking any portion of the body with a finely pointed 
needle. To thix himatozoon Lewis gave the trinomial term 
Filaria sanguinis hominis, which thus fitly distinguished it from 
the Kilaria papillova hematica cania domestici described by 
Grabo and Delafond, Dr Lowis found tho avorngo size of tho 
parasite to bo jy’ in length by gig” in breadth. He observed 
that while it exists in the blood the body is enclosed in a 
delicate transparent tunic or cyst. The worm was never absent 
from urine in chyluria, In a case in which there was » milky 
discharge from the eyes the worma were also detected. In one 
case Lewis calculated that 140,000 Filariw were present in the 
blood—a number certainly not relatively large seeing that MM. 
Grabe and Delafond estimated the verminiferous blood of their 
several dogs to contain numbers varying from 11,000 to 224,000, 
Lewie also found Filariw in the kidneys and supra-renal 
capsules of a woman who died of chyloria. It did not appear 
probable thst the worms underwent further development in the 
haman body. On this point Lewis remarks :—“ Not only may 
those hewmatozoa found in man live for a period of more than 
three years, but there is no evidence that they have any 
tendency to develop beyond o certain stage as long as they 
romain in the circulation.” Dr Lewis judged that the form of 
chyluria associated with this condition of the blood was local 
and intimately related with a tropical climate. The milky 
condition of the urine comes on suddenly, not only nt first, but 
on succeeding ocensions also. Tt is frequently accompanied by 
more or less distinctly marked symptoms of various other 
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Sonsino having compared the facts supplied by those casos, was 
satisfied that the nematodes in question were specifically identical 
with those that I had previously obtained from my little African 
patient. Howevor, Dr Sonsino was of opinion that hia Filaria 
were not precisely the same as those that had been decribed 
by Lewis. 

On the 8th of April, 1876, I received from Dr William 
Roberis, of Manchester, some capillary tubes, charged with 
blood, obtained from a pationt snfforing from chyluria. Tho 
tubes had been transmitted by Dr Bancroft, of Brisbane, 
Queonsland, Austmlia ; and in fulfilment of the donor’s request, 
Dr Roberts afforded me an opportunity of examining their 
contents, he having himself yorified Bancroft’s statement that 
they contained Filsriw. It was not until May 22nd that I 
found opportunity to confirm the observations of Dra Bancroft 
and Roberts, ‘The contents of some of the tubes hnd by this 
time completely dried up; but im others, to which diluted 
glycerine had beon added, the blood appeared tolerably fresh, 
Tn what might be reckoned ag the sixth part of the contents of 
one of the tubes, spread on a glass slide, I detected nbout 
twenty Filariw, three of which I skotched in «ii, in order to 
compare them with the figures of Lewis, and also with others 
that I had procured from my Bilharsia-patient in the year 1870. 
There could not, I thought, be any doubt ns to the identity of 
all these sexually-immature nematoids. One novelty, however, 
presented itself in the presence of » solitary and empty egg 
envelope, measuring about sj, of an inch in its long diameter, 
and thus corresponding procisely with the ova that I obtained 
from tho urine in my Bilharzia case, 

According to Bancroft, chylnria is somewhat common in 
Brisbane; and the onse here brought forward was not the only 
one of the kind which had Re eee in the 
blood. The pationt was a little girl ton years of age. 

Thus stood the facts in the spring of 1876. Having 
informed Dr Bancroft that a nematoid egg had been detected 
in the Australian blood transmitted to England, he was induced 
to make furthor investigations. These happily resulted in the 
discovery of tho adult worm; the circumstances attending the 
“find” being recorded by Dr Bancroft in a letter written to 
myself and dated from Brisbane, Queensland, April 20th, 1877. 
He wrote as follows :—“I have labored very hard to find the 
porental form of the parasite, and am glad to tell you that I 
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Personally E have no objection to Lewis’s apecific name, but if 
the question of priority is to determine the nomenclature, then T 
foar we ought to call the species laria Salis! Obviously 
the retention of Dr Salisbury’s nomenclature ('richina eystica) 
would be unsuitable and misleading, 


bing pay face a sist bead and neck (1,46 dam): 
Guinot tenvags of Iho yok (x 300 Daas "Original. = ey fe he 


When (prior to Lewis's discovery of the hematozos) I had 
myself encountered larval nematodes of the eame character as 
those described by Salisbury, I, like Wucherer, was careful not 
to employ a special name for an immature form, which might 
or might not represent a worm hitherto known to science. 
‘The paper in which I doscribed the adult worm from specimens 
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each showed a double skin, the outer envelope in the more 
adyancod specimens leaving clenr spaces at either end of the 
body, rosulting from commencing ecdysis. I saw no traco of 
intestinal tube, but a central line of condensation murked an 
early differentiation of the somatic gronular contents, The loss 
advanced embryos were mostly enclosed in a chorional envelope, 
tho smallost froe embryos moasuring only ,jc" in longth by gis” 
in broadth, (iste Wad sin doable othitone ‘Tho ova, whose 
yolk-contents were still in various stages of cleavage, gave an 
average long diameter of gis to rs of an inch, 

Such aro the facta | made ont, and they enabled me to 
amend the characters of the specios. 

As regards nomenclature, I associated Dr Bancroft’s name 
with the sexually-mature worm as being in harmony with the 
binomial method and little calculated to mislead; moreover, it 
helped to fix both the source and date of the discovery (Bris- 
bane, Dec, 21st, 1876). The use of this nomenclature detracts 
nothing from the high merits of Lewis, who first named the 
immature worm Ilaria sanguinis hominis. As it now turns 
out, both Dr Salisbury and myself had previously been made 
acquainted with the young of Filaria Bancrofti; bat it was 
reserved for Lewis to discover the hamatozoal charactor of tho 
embryos of this worm, and actually to take them from tho 
blood. It was a singular circumstance, that when T was 
engaged in tronting my little African patient for tremafode 
homntozon, it never once occurred to me that the numerous 
nematoid embryos mixed with the Bilhsrzin ova wore hama- 
tozoal. As before remarked, it was alleged that my patient 
had passed worms two or three inches long by the urethra, 1 
therefore concluded that these were the parents of the eggs 
and embryos, and that all of them were urinary, ‘Tho infer- 
ence was wrong, but it has instractively shown how nesr one 
may go towards a great discovery without really making it. 
As regards the larve, notwithstanding some slight differences 
in regard to size and so forth, I havo little hesitation in saying 
that all the embryo forms soverally described by Salisbury, by 
myself, by Lewis, Sonsino, Wucherer, Crévaux and Corro, 
Silva Lima, Bancroft, Manson, and others, are referable to ono 
and the same species. 

Into the clinical bearings of this subject it ix impossible for 
me to enter at any Iongth, but I may remark that these pora- 
sites appoar to be associated with, if not actually the couse of, 
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translation of it, with explanatory notes, in the ‘ Voterinarian” 
for Fob., 1878, “Later on, in the ‘Lancet’ (March 23rd, 1878), 
‘Dr Da Silva Lima published an interesting letter correcting a 

that had incidentally arisen in the mind of a 
commentator (om the Helminthologicsl work of 1877), and at 
the some time he pointed to the original facts connected with 
the discovery of Wucheror’s Filaria. As my views are in perfect 
accord with those of Dr Da Silva Lima, I can only regret that 
errors of interpretation should have crept into the discussion. 
Dr Lima honorably recognises the nomenclature (Filaria Bane 
croft’) which I clare oem for the adult worm, and only claims 
for Wucherer that which ie fairly duo. 

On the 4th of January, 1878, I received from Dr Patrick 
‘Manson « manuseript in which he announced the discovery of 
the larves of Filaria sanguinis hominis in the stomach of 

i Already, in April, 1877, Dr Banoroft had in- 
formed me of his expectation of finding that these insects 
sucked up the lary of the Filaria whilst engaged in their 
attacks on man. Dr Bancroft’s supposition was a very natural 
one, but it remained for Manson to make the actual discovery 
of the existence of human hamatozoa, or parasites that had 
been such, within the stomach of Culex morquito. I lost no 
time in making the principal facts public ( Lancot,’ Jan. 12th, 
1878). Dr Manson at the same time forwarded for publication 
n record of thirty-five additional cases of hematozoa occurring 
in Chinese subjects, together with additional particulars of one 
of the casos alrondy published in the * Customs Gnzette.’ 
‘These were afterwards published as separate contributions in 
the ‘Medical Times and Gazette.” Dr Manson likewise for- 
worded materials for a paper entitled “Further Observations 
on Filaria eanguinis hominis.” In this communication he 
gave an analysis of the cases (sixty-two in all) in which he had 
observed the hmatozoa, and he added valuable statistical 
evidence as to the prevalence of Filarim in the Amoy district, 
dwelling cepecially on the influence of age, sex, and occupation 
in determining the presence of the parasite. He alzo described 
the morbid states with which these entoxoa were commonly 
nesociated, 

On the 7th of March, 1878, I formally communicated to the 
Linnean Society » detailed account of Manson’s investigations 
relating to the metamorphoses undergone by the Filarie within 
the body of the mosquito, In this paper Manson pointed out 
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stiack of chyluria six monthe beck, ub which me] iympb-) 
scrotum appeared, and also scrotal elephantiasis, Dr | 
Roncitre pronounced thik case to be unique, aud attributed 
nearly all Latte disorders to the presence of Wucherer’s em- 
bryonic Filariw. In a yery elaborate analysis of and com- 
mentary on Dr da Silva Lima’s second memoir, Dr Bourel- 
Roncitre warmly claims for Wucherer the supreme honor in 
oll these discoveries. A number of affections hitherto 
as distinct, and all of which appear to be dao to the action of 
Filariw, aro rogarded by Dr Bourol-Roncitre as mere phases of 
‘one and tho samo disorder. This affection ho terme 
Aelminthiasiz, Dr Manson had indeed arrived independently 
at a similar conclusion, and T am confident that Wucherer, 
were he alive, would in this particular aspect of the question 
bo tho laat to claim priority oither to Lowis, to Bancroft, or to 
Manzon. 

In this place I may observe that Dr Pedro 8. de ‘ 
of Rio de Janeiro, detected free microscopic nematodes in the 
potable waters of Rio (agua da Carioca), which from their 
similarity ho supposes may haye some genetic relation with 
Pilaria. Bancrofti. Tn this opinion I cannot share, 

As regards the metamorphoses of the embryo, Manson states 
that for » little while after gaining access to the stomach of the 
mosquito the embryo undergoes no change (Fig. 40,4). In a 
yory fow hours changes commence, resulting in wider i 
of tho ontor akin and an appearance of tranaverse markings om the 
body within (b). In the next stage oral movements occur 5 
the striation becomes more marked, and the outer envelope is 
cast off (c). Then the striated lines disappear and a dotted 
appearance is substituted (d). From this condition the embryo 
passos to what Manson calls the chrysalia stage, in which nearly 
all movement is. coe ded and the large spota gradually dis- 
appear (0, f, 9, h, i,j, ®). The tail continnes to be flexed and 
extended at intervals and the oral motions cease. By the 
close of the third day the embryo becomes much shorter and 
broader; but the finely pointed tail retains its original dimen- 
sions, projecting abraptly from the ennsago-shaped body (m, nm). 
Targe cells next appear in the interior of the body, and by a 
little pressure one mny detect indications of a mouth (0, p, y *)- 
At this period tho embryo begins to clongate, and at the samo 
time to diminish in width; but tho growth takes place chilly 
at the oral end of the body. The mouth becomes four-lipped, 
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opon, and funnol-shaped, and from it a delicate line can be 
distinctly traced passing to an opening near the caudal extre- 
mity, the tail itself gradually disappesring (s, (). Speaking of 
tho most advanced stago Manson says:— A vessel of some 
sort is seen in the centre running nearly the whole length of 
the body and oponing close to one extremity. This end is 
slightly tapered down and is crowned with three or perhaps 
four papille, but whether this is the head or tail, and whether 
the veseel opening noar it is the alimontary canal or the vagina, 
IT cannot eay.” Now it is quite evident, I think, from Mangon’s 
figures that he has here faithfully represented the head and 
tail, the former (w) to the left, the latter (v) to the right. In 
his manuscript (from which 1 am now quoting) there is no 
special reference to these two figures; but it is easy to sce that 
these terminal sections of the body of the advanced embryo 
closely correspond with the head and tail of the adult worm 
(Filaria Bancrofti). The curved line passing to the left (u) 
evidently indicates the commencement of the partially-formed 
vagina. - 

‘How complotely Manson took tho initiative in this part of the 
work is evident even from Lewis’s own later observations. Tn 
a poper published in March, 1878, Dr Lewis, writing from 
Calcutta ond speaking of the réle of the mosquitoes, says :— I 
had tepeatedly examined, in a cursory fashion, these and other 
snctorial insects, but had not observed any parasites suggestive 
of these ombryo-hwmatozos, hence, when, on receipt of a com- 
munication from Dr Manson a couple of months ago, a renewed 
search was mado, I was surprised to find that four out of eight 

mitoes, captured at random in ono of the servants” houses, 
harbonred specimens of himmatozoa to all appearances identical 
with those found in man in this country. After this, however, 
several days elapsed before any mosquitoos could be obtained 
which contained these embryo-nematoids, and the specimens 
obtained on the next occasion were dovoid of the enveloping 
sheath, which nppears to characterise the kind found in man 
out here, and apparently, according to Dr Manson, in Chinn 
also.” Further on Lewis also remarke, “ When the insect is 
caught shortly after feeding and the contents of its stomach 
examined microscopically, the hematozoa, if present, will bo 
observed to manifest very active movements, which may 
sibly continue for several hours on the slide. If the insect be 
kept for twenty-four hours before examination it is probable 








198 PARASITES OF MAN 
was published. In thnt papor tho following summary was 
offered : 


1. Filaria Bancrofti ia the sexnally-mature state of certain 
‘microscopic worms hitherto obtained either directly or indirectly 
from human blood, 

2. Tho minute homatozoa in question—hitherto described aa 
Wuchorer’s Filarim, Filaria sanguinis hominis, Trichina eyation, 
Filariose dermathemaca, and 80 forth—are frequently associated 
with the presence of certain more or less well-marked disenses 
of warm climates, 

3. The diseases referred to include chyluria, intertropical 
endemic hematuria, yarix, elephantiasis, lymph scrotum, and 
lymphoid affections generally, a growth called helminthoma 
elastica, a cutancous disorder called craw-craw, and also leprosy. 

4. It ix extremely probable that a large proportion, or at 
least that certain variction of those affcotions aro due to morbid 
changes exclusively resulting from the presence of Filaria 
Banorofti or its progeny within the haman body. 

5. It is certain that the microscopic hrematozoa may be 
reodily transferred to the stomach of blood-sucking insects, 
and it has been further domonatrated that the digostive organa 
of the mosquito form a suitable territory for the further growth 
‘and metamorphosis of the larval Filaris. 

6. The character of the changes undergone by the micro- 
scopic Filariw, and the ultimate form assumed by the larva 
whilst still within the body of the intermediate host (Culer 
mosquito), are amply sufficient to establish the genetic relation~ 
ship as between the embryonal Filaria sanguinis hominis, the 
stomachal Filarie of the mosquito, and the sexually-mature 
Filaria Bancroft. 

In the month of September, 1878, I reccived a letter from 
Dr da Silva Lima announcing the fact that Dr Araujo had 
verified the existence of the em’ 
mosquitoes, at Bahia, qui 
i meed blood Dr Aranjo also 
detected Filarim, Th to tho lot of Araujo, through 
his untiring zoal, to ver zil all the separate discoveries 
of Bancroft, Manson, and Lewii 

In the October issue of the ‘Pathological Society’s Transac- 
tions’ for 1878 Dr Bancroft records numerous cases of filarious 
disease, and he gives o euccinct account of tho circumstances 
connécted with his original discovery. 
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‘tally accepted ax true ; and, as in the case of Jenner’s immortal 

, there will always remain a certain number of peculiar 
people w! no show themselves hostile to every advance fn science. 
Dr Manson may take comfort from this consideration, and rest 
assured that the value of his discovery is quite unaffected by 
the opposition referred to. 

Since I communicated the results obtained by Manson, 
Lewis, myself, and others to the Linnean Society, an oven 
more exhaustive summary of the facts has been published 
by Dr Bonrel-Roncitre, in the ‘ Archives do Médecine Navale.” 
The distinguished author docs full justice to the writings 
of English helminthologists, and dwells, with emphasis, upon 
the finds and interpretations of Lewis, Manson, and Bancroft. 
Tucidentally, also, ho comments upon Sir Joseph Fayrer’s early 
recognition of the etiological identity of hmmato-chylurin and 
clephantinsis, on other than holminthic grounds, The frequent 
concurronce of the two affections had especially struck Sir J. 
Fayrer as pointing to 2 probable common origin. Ho had also 
surmised that the disorders might be duo to parasites. 

Dr Bourol-Ronciére, alike with the caution, precision, and 
logical ronsoning of a cultured savant, concludes his elabo- 
rato review in the following terms:— There aro the facts. 
Certainly, many points remain obscure, many problems await a 
solution, and the last word has not been said on the actual part 
which the parasite plays in the pathogenesis of the affections 
above enumerated—its mode of action, the importance of its 
role, the extent of its pathological domain, the habitat of its 
progenitors, their identity, and so forth. All these questions 
will only be elucidated by necroseopic researches, which at 
present remain absolutely wanting.” 

“ However, notwithstanding the doubts which hover over the 
future value of these cnrious discoveries, it is difficalt not to 
recognise their importance in the study of certain tropical 
diseases—which up to the present time have been attributed to 
vague and undetermined causes—hewmato-chyluria and ele~ 
phantoid affections principally, Apart from the interest which 
attaches to the natural history of the nematoids, they raise, in 
effect, etiological and prophylactic questions, the extreme im- 
portance of which we believe it would be needless to demon- 
strate. It ix groatly to be desired that the rescarches should 
be taken up in other parts of the globe, where endemicity and 

@rhaps greater facilities for necroseopic investigation wonld 








order to arrive at the highest stago of larval growth prior to 
their re-entrance within the human territory, Undoubtedly, 
the larves are swallowed with potable waters. Perfect filtra- 
tion before use would certainly check, if in course of time it 
did not totally extinguish several of the many virulent diseases 
that now afflict the inhabitants of warm climates, 

It is with reluctance that I terminate this article, bat in 


moria sobre a Filariose,” &c., Bahia, 7 

Méd. Nav.,’ 1875 and 1878.—Benery/, J., “ Cuses of Filarious 

Disease,” in ‘Pathological Soc. Trans.’ for 1878, vol. xxix, 

p. 407.—Bourel-Honeiére, “ Résumé of and Commentary upon 

the writings of Silva Lima, Silva Araujo, and others,” in 

‘Arch. de Méd. Nav.’ for March, 1878.—IZdem, “ Pathologie 
que. De l’hématozoaire némateide de homme et de son 
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tiasis Arsbum,” © Mod. Timos and Gaz,” Doo. 1, 1877, p. 588; 
On the Relation of Filaria sanguinis hominis to the Endemic 
Diseases of Indin,” in the ‘Lancet,’ Feb. 8 and 15, and re- 
ie from the ‘Mod. Times and Gazette” (sume date), 1879. 
—Gabb, D, H., letter in ‘Lancet,’ June 22, 1878,—Leuckart, 
Lc. 8. 688, 1876.—Lowis, T. K., “On » Hematozoon in Human 
Blood,” ‘San. Comm. 8th Rep.,’ Caleatta, 1872; ‘Med. Press,’ 
1873, p. 234; ‘Indian Ann. Med. Sci.,’ 1874; ‘ Lond. Med. 
Ree.’ (abs. by mysclf in vol. i, p. 5), 1873.—Idem,  Patho- 
ical Significance of Nematode Hmmatozon,” ‘Tenth Ann. 
.y' 1873, Calentta (reprint), 1874; “Ind. Ann..” 1875.— 
Idem, “Remarks regarding the Hiematozon found in the 
Stomach of Culex mosquito,” ‘Proc. Asiatic Soc. of Bengal,’ 
March, 1878, p. 80.—Idem, “Flagellated Organisms in the 
Blood of Rats” (being portion of a paper on “ Tho 0 
Organisms found in the Blood of Man and Animals,” in “1s 
Annual Report of the San. Comm. with the Govt. of Tndin”), in 
the ‘Quart, Journ. of Micr, Science,’ Jan., 1879.—Idem (pub- 
lished since the present article was written), “lhe Nematoid 
Homatozou of Man,” ibid,, April, 1879.—Lima, J. F. da Silva 
(with Grevauz), ‘Memoria sobre hematuria chylosa on gordurosa: 
des paizes quentes ;’ extrahida da ‘Gazeta Medica da Bahia,’ 
1876; repr. in ‘Arch. de Méd, Nav.,’ Dec, 1878 (see also 
Le Roy de Méricourt)—Magalhdes, Pedro 8. de, “ Pilarias om 
estado Embryonario, encontradas n’agus tida como potavel (agua 
da Carioca),” *O Progresso Medico,’ Dezembro, 1877, p. 57— 
Idem, “ Nota sobre os nematoides encontrados no sedimento 
deposito pela agua (potavel) da Carioca,” ‘O Prog. Med.,’ 1 de 
Sotomb., 1878, p. 577,—Idem, " Caso do filariose de Wucherer;’ 
ibid, 15 de Setomb., 1878, p. 589.—Makina, M.D., “ Filaria in 
Chyluria,” letter in ‘Lancet,’ Feb, 22, 1879, p. 286.—Manson, P., 
* Rep. on Hasmatozoa,” ‘Customs Gazette,’ No. 33, Jan—Mareh, 
1877; see also ‘Med. Times and Gas.’ for Noy. 10, p. 513, Nov. 17, 
p. 588, and Noy. 24, p. 563; Dee. 1, p. 589, 1877; also Jan, 
1878.—Idem, Additional Cases ;” ibid., March 2, 9, 23, 1878, 
—Idem, “On Filaria sanguinis hominis, and on the Mosquito 
considered as a Nurse,” ‘Proc. Linn. Soc,” March 7, 1878; 
see also report in ‘Nature,’ March 28, 1878, p. 439 —Idem, 
“On Filaria sanguinis hominis, clinically considered in rofe- 
rence to Wlephantiasis, Chyluris, and allied Diseases,” ‘Rep. of 
Med. Soc. of Lond.,’ in ‘Lancet,’ March 30, 1878.—Idem, 
“Further Observations on Vilaria sanguinis hominis,” “Med. 
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Rep.” for April—Sepr., 1 
1878.—Idem, “ The Dev: 
nia,” ‘Med. Times and Gar 


phase de la question reatre & > 
chylurie. Découverte da LIST aie de la ‘ Piaire de 
‘Wacherer,”” ” par le Dr da the Gaz. Med da 
” Sept, see alsy the ‘Lacon,’ Jan., 
(editorial notice).— Mowra, J. dz, ‘ Tose de Consvurse,’ 157 — 
O'Neill, “On Craw-craw,” ‘ Lancet,’ Feb.,1= 
“On Bilharzia and Chylaria,” ‘Gazeta Mod. da Bahia,’ No. 9, 
1877 (noticed in ‘Lancet,’ Feb. 2, 1472,.—Salistwry, J. H., 
“Qn the Parasitic forms developed in Parent Epithelial Cells 
of the Urinary and Genital Orgacs,” ‘Hay’s American Journ. 
i —Santes, F. ds, in ‘Gaz. Med. da Bahia,’ 
ino, P., ‘Richerche,’ &e., 1874; ‘ Della 
Bilharzia,’ &e., 1476; ‘Sagla Emawzi, &-., 1 (see Bibl. 
No. 12).—Idem, “On the Disgeosis of Embryos of Filaris,” in 
his paper ‘Sail’ Anchylostoma ducdenale  ‘ Estr. dall Impar- 
ziale,” 1878.—Sousa, M. de A., ‘ Memoria sobre a Elepbantiasis 
do escroto,’ Bahia, 1&7&.— Wuch-rer, O., “ Noticia Preliminar,” 
&c., ‘Gaz. Med. da Bahia, Dec., 146%.—Jd-m, ‘ Sobre Hema- 
turia no Brazil,’ idid., Sept., 1569; see also “ Méricourt’s trans. 
(De Vhématurie intertropicale observée au Brézil),” ‘Arch. de 
Méd. Nav.,’ p. 141, 1470, and the fuller references quoted in 
my memoir ; ‘Linn. Soc. Journ., Zool,’ vol. xiv, p. 368. 
Filaria Loa, Guyot.—Althongh further examinations of this 
worm will probably result in placing it in some other genus 
than Filaria, yet it is by no means clear that Diesing was right 
in placing it with the genus Dracunculus. I therefore abandon 
the nomenclature adopted in my previous treatise. According 
to the surgeon, Guyot, who made seven separate voyages to the 
coast of Angola, these worms cannot be confounded with the 
Dracunculus. They are quite white, and relatively mach 
thicker than guinea-worms. Under the title of Filaria oculi 
Mogqnin-Tandon has spoken of certain small nematodes as “ not 
uncommon in the negroes of the Angola coast ;” and he gives 
other localities where it occurs. The worms are identical with 
those described by Guyot as dwelling beneath the conjunctive of 
negroes at Congo and in the Gaboon region generally. Tho 
parasite is rather more than an inch and a quarter in length, 
being pointed at one end and blunt at the other. It is termed 
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sppendage of the male is farnished with a bilobed, mem- 
branous, balf-bell-shaped bursa, This surrounds the cloacal 
outlet, the latter concealing # double spiculam. The tail of 
the female is sharply pointed, the anal orifice being placed a 
little in front or above. The body is filiform, of a pale yellow 
color, It is about 4 broad in tho male, and j,” in the female, 
‘The mode of reproduction is viviparous. 

‘The original specimens were discovered by Treutler in 
Germany, during the wintor of 1791, in the bronchial glands of 
an emaciated subject, whilst those sent to Diesing for descrip- 
tion were discovered by Dr Fortsitz at Klausenberg, in T'ransyl- 
yania, in tho Inngs of a boy six years old. Diesing and 
Weinland suggested the identity of Filaria bronchialis and 
Btrongylus longevaginatus, whilst Kiichenmeister went further, 
and pronounced them to be one and the same species. 

Brmroanarny (No. 27).—Cobbold, * Entoz.,’ p. 357.—Davain 
* Synops.,’ 1. c., ‘ Synopsis ’ cix.— Kichenmeister, 1. ¢. 

p. 881.—Zeuckart, 1 c., 8. 618.—Treutler, P. A., “De vermibu: 
filiformibas (Humularia lymphatica) in glandulis conglobatis 
bronchiorum repertis,’”’ in ‘Obs. Pathol. Anat.,’ 1793.— 

‘Die im Menschen vorkommenden Helminthen’ (quoted | 
Lenckart), Wien, 1862, s. 22. ee oh 

Tustrongylus gigas, Diesing.—This ix by far 
nematode known to science, the male sometimes measuring a 
foot in length and tho fomale moro than three fect, whilst the 
breadth of tho body reaches half an inch at the thickost part. 
Thongh fortunately very rare in man, this worm is known 
occur in » great variety of animals, ospecially in we 
According to Weinland and Jackson, ‘it is particolarly abu 
dant in the kidney of the North American mink ¢ 


found in the dog, wolf, puma, glut 
teal, ox, and horse. 

The body of the adult wo: 
in color, and somewhat thicker 
head is broadly chtuse, the month 


longitudinal lines 
traversing the body from end to end by the presence of very 
minute papille which are less closely arranged towards the 
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contre (Louckart). The tail of the malo shows a simple, 
thick, cup-shaped bursa, which is destitute of rays, and 
partly conceals the simple spiculuam. Tho tail of the female 
is blont and pierced by the centrally placed anal opening. 
The valva is situated near the head in the ventral line. The 
eggs are stout and oval, measuring ,i” in length by about i,” 
in breadth. = 

As regards development the recent researches of Schnoidor 
have shown that certain kinds of fish play the part of inter- 
medinry bearer. Balbinni preserved the ova in water for more 
than n year without their hatching, and all his attempts to rear 
the larvm@ in the intestines of the dog by direct experiment 
failed, Similar feeding experiments upon fishes and reptiles 
also failed. The embryo, when removed from the egg, measures 
_ah” in length. It ia vermiform, having « pointed head ond 
simple mouth, Balbiani describes the buceal cavity as con- 
taining a protractile stylet. Notwithstanding the negative 
results obtained by Balbiani’s experiments on fishes, Schneider 
(from anatomical data, which Leuckart confirms) has placed it 
almost beyond question that the worm hitherto known as 
Filaria eystica is the sexually-immature Bustrongylus gigas. 
‘This worm is found encysted beneath the peritoneal membrane 
in Galawias seriba and Synbranchus laticaudatus. It is worthy 
of remark that the genus Golaxias comes nearer to the Sal- 
monidw than to the piko fomily, whilst the Synbranchi are 
tropical oceanic fishes. Probably the soxually-immature worm 
occurs in other fishes, especially the Salmonidm, 

Remarkably fine examples of the adult worm may be seen 
in the Hunterian Collection, Lincoln’s Inn, and in the Museum 
of the Reyal Veterinsry College. The human example is 
undoubtedly genuine. The dissections in the Hunterian Col- 
lection of specimens were made by me in 1865. Objection has 
been taken to my description of the esophagus os “ spiral,”” 
In Sheldon’s specimen it is certainly twisted upon itself, precisely 
in the manner in which Dayaine has also figured it (* Traité,’ fig, 
68); but I cannot here give further anatomical particulars. 
Drelincourt found two worms sexunlly united in the kidney. 
When once the parasites have gained ncocas to this organ, 
rapid destruction of the glandular substance follows. Ulti- 
mately the kidnoy is reduced to the condition of a mere cyst or 
‘bag, which, besides the worms, contains n quantity of sanguineo- 
purulent matter. Frequently only one worm is present, but 

oa 
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‘oftener two or three. In the kidney of a puma D’. 
friend, Noseda, found no less than six worms, whilst 
eight from the kidnoy of a wolf. 
Buuntoaearny (No. 28).—Azara, F. de, * The Natural 

of the Quadrupeds of Parsguay,’ trans. from the 
‘W. P. Hunter ; Valpy’s edit., p. 43, 1937; Black’s, Tae, 
French odit., p. 313, 1801.—Albers, * Beitr. ‘Anat. &e., Bai, 
i 115.—Aubinaie, ‘Revue Méd.,’ 1846, p. 284.—Balbient, 

”” de, — Rend.’ 1868, p. 1091; “Ree. du 
Méd Vét.,’ 1870, p. 5.—Bickford, “ Spee. of Str. gigas found 
the Kidney of a Dog,” the ‘ Veterinarian, 1859, p. 31 
Blainville, ‘Dict, dea Sei. Not.,’ tab. 29.—Blanchard, * Ann, 
des Sci. Nat.,’ 1849, p. 186.—lem, in ‘ Cuvier’s Ragne Animal” 
(Masson's edit.), ‘Lex Intestinanx,’ p. 57, pl. 27.—Blasiue, ‘Obe., 
&o.’ (with fig. of Lumbricus in renibus hominis), 1074, p. 125.— 
Bobe-Moreau, in ‘Journ. de Méd.,’ tom. xlvii—Boerhaare, 
‘ Aphorism.,’ 1728.—Bromser (1. c., Bibl. 2), &. 223.—Chabort, 
*Traité des maladies vorm. dans los Animaux,’ 1782. 
“Comp. d. Elmintogr. umana,’ p. 106.—Clamargam, J. de, * La 
Chasse de Loup,’ 1588 (quoted by Davaine, the worms being 
described as “serpents eb bétes fort venemeuses ”).—Oobbold, 
*Entoz.,’ p. 358.—Idem, ‘ Catalogue of Entozos in the Musoam 
of the Roy. Coll, of Surg.,’ “ Deser. of preps. Noa, 19—25,” p.3, 
1866.—Iilem, “ Parasites of Man,” ‘Midland Naturalist,’ Dec., 
1878.—Collet-Meygret, “ Mém. sur un ver trouvé dans le rein 
@un Chien,” in ‘Journ. de Physique,’ &c., 1802.—Quvier, see 
Blanchard (supra).—Idem, ‘Voyage en Sicile,’ and in * Ann. 
dea Sci. Nat.,’ tom. xi—Davaine, C., ‘ Traité? 1. ¢., deuxiéme 
edit., p. 271 et seq. (with full lit. refs. at p. 290).—Diesing, L. e., 
vol. i, p- 825.—Dujardin, 1. ey p. 13—Frank, F., “ Bin Spul- 
wiirm in der Urinblase eines Hundes,” ‘Hufoland’s Joarn.,’ 
Ba, xviii, 8. 112.—Jackeon, ‘ Catalogue of the Boston Museum,” 
1847, p. 317.—Klein, T. K., “Anatowical Description of Worms 
found in the Kidneys of Wob Phil. Trans.,’ 1729-80, 
p. 269.—Kiichonmeister, 1. c., Eng. edit., p. 876.—Leblane (rep. 
‘by Rayer and Bouley), in ‘Bull. de l’Acad. do Méd.? 1850, 
p. 610; in ‘Rec. de Méd. Vét.,’ 1862, p. 800; and 
Davaine.—Deuckart, 1. o., Bd. ii, 353-401, 1876—Monblet, 
“ Mém. sur les vers sortis des rei de Vurethre d’an enfant,” 
‘Journ. de Méd-Chir. et Pharm.,’ 1758, pp. 244 and 387,— 
Most Soe ia * Mag. d. Goeellsch. naturf.,’ 1814.—Owen, art. 

Todd’s “Cyclop.’—Rayer, ‘Traité dex maladien 
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localities, that the Anchylostomes, if duly sought for, will be 
found in many other countrios.”” 

These details givon by Wucherer aro so procise and instructive 
that I could not have farther abridged them without injustice 
to his record. The bearing of the foregoing facts in relation 
to the question as to how wo may hope to arrest the fatal action 
of many of these nematodes is sufficiently obvious. That 
strongyles and their allies prove highly destractive to man and 
beast is as well established as any other recognised conclusion 
in medical science ; nevertheless, there are those who still doubt 
the power of these nematodes in relation to the production of 
fatal epidemios. I shall deal with the sanitary besrings of the 
subject hereafter. In conclusion, I may mention that Dr da 
Silva Lima has forwarded specimens of Anchylostomum to the 
Haunterian Museum, where they may be seen. 

Bioutooraray (No. 29).—Bilhara, ‘ Zeituchr. £, wiss. Zool.,” 
Bd. iv, #.55.—Cobbold, ‘ Entozoa,’ p. 361—Idem “ Remarks on 
Recent Contributions toour Knowledge of the Parasitic Nematoids, 
expecially in reference to the Wasting Disonses they produce in 
Man ond Animals,” the ‘Veterinarian,’ Jun, 1876, p. 1— 
Davaine, 1. 0.5 pp. 118 and 931.—Diesing “ Revis. der Nema- 
todon,” ‘Sitzb. d. m.-naturw. cl. d. k. Akad.,’ 1860, s, 716.— 
Dubini, ¢ Entozoografia,’ &c., 1849.—Griesingor (quoted above), 
noo also ‘Arch. f. Phys. Hoilk.,’ 1854—Kilchenmeistor, 1. 0.5 
Eng. edit, p. 983.—Leuchart, 1. ©, 88. 410-455.—Molin, 
“Tl sottordine dogli Acroffali,’ p, 61 (qnoted by Leucknrt).— 
Siebold, ‘Zeivech. {, wisa. Zool,’ 1852, 8, 55.—Sonaino, P., 
T’Anchilostoma duodenale in relazione coll’ Anemia progressiva 
perniciosa,’ Hgitto, 1877.—Idem, ‘ Sull.’ Anch, duod,, 1878 (see 
also Bibliog. No, 27, both reprinted from ‘ Imparziale.’)—Weber, 
HL, |. &., 1867,—Wucheror (quoted above), 1872. 

Dracunculus modinensiz, Cobbold.—This parasite is popu- 
larly known ss the guinoa-worm, or Modina-worm, Pro 
bably Lister was the first writer who distinctly spoke of it 
as the Dracunculus, 1690, the same title being applied to iv by 
Kacmpfer, 1694. Be that us it may, Gmelin, long afterwards, 
placed the parasite in the genus J'ilaria, at the eame time 
adopting the specific title medinensis. This had been pre- 
viously employed by Linnens, who, however, regarded the worm 
as belonging to the genus Gordius. Ib being clear from the 
distinctive characters of the entozoon that it was desirable to 
separate it from tho Filarim, and that no better generic namo 
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hanks of the Ganges, in Upper Egypt, Abye 
sinia, and the coast of Guinea. Tid Asaatiob 
the guinea-worm ds unknown, except in per- 
sons who havo had communication with ‘Advice 
or other parts where it is indigenous. The 
island of Curagon ix the only locality in the 
New World which offers an apparent excep- 
tion to this fact, and it would be highly 
desirable to ascertain the real stato of the caso 
in this instance.” The observations of Chis- 
holm xhowed that the Dracunculus is really 
prevalent in several of the West Indian islands, 
especially in Grenada, ond the still later investi- 
gations of Dr Da Silva Lima point to its 
former prevalonce in Brazil, Now, the worm ia 
rarely xeon at Bahia, Mr Busk said:-—“Thongh 
endemic only in the above-mentioned parts of 
the world, it would yet appear that oll races 
of mankind are obnoxious to the attacks of 
the Filaria when exposed to what may be 
called the contagion ; that is, when placed in 
circumstances under which it might be sup- 
posed a contagious seminiwm could be conveyed 
to them.” Mr Busk also added:—‘I have 
known many instances tending to prove that, 
in order that a Earopean should become in- 
fected with the guinea-worm on the coast of 
Africa, it is not necessary that he should have 
beon on shore at all. It has been quite auf- 
ficient for him to have exposed the baro 
surface of some parts of his person to the 
woter in the native canocs alongside, or, it 
may be, to the discharge from the sores of 
those laboring under the disense. This modo 
of its introduction accounts for the frequency: 
with which the legs and feet are attacked 
by the parasite, in preference to other parts 
of the body, as it will always, I believe, be 
found that the men who have become eo affected 
have been in the habit of going about with bare 
Fig, dou of « oe is common among sailors in warm 
ee os les. That the contagious material ix 
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tho structure and development of the young worms, I have to 
obeerve that the discoyory of tho viviparous modo of reproduc- 
tion in Dracunculus is due to Jacobson, Noarly a quarter of a 
contury ago I recognised the fuct that the uterine organs of the 
adult worm almost completely filled up the porivisceral cavity, 
and that they were crowded with microscopic worms. Referring 


4, Hlond wd tall of 10 a 
Noth—s, al of ce dat gama (maguide 10 and 1 daeatar 


to this “find,” the late Sir George Ballingall, of Edinburgh, 
in his well-known work on ‘Military Surgery,’ recorded the 
circumstance in the following terms :—‘The Assistant Oon- 
servyator of the Anatomical Muscum in our University hos 
detected in the oviduct of an adult specimen from my collection 
myriads of minnte and perfectly-doveloped (embryonic) Dra- 
cnnculi, They can be very well seen with an half-inch object- 
glass, but their stracture is best exhibited if the magnifying 


h 
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Seal sensrainel portion of the intestine to be 


Pig, He Tlazon of, Dreveertes. 
Mapuitied 300 Gimeters. Aner 


are wanting, but, in its stead, two lateral 
sscculi are met with, about jy’ in dine 


the channel is obscared by protrusion, 
which appears to have taken 

throngh it, of & minute bilobed papilla, 
projecting maka” from the idee | the 


As Bastian found the young im all 
stages of development from the germ 
condition gs" in diameter up to the per- 
foct embryo, and ag, moreover, he, like the 
rest of uz, could detect no sexual orifice 
in the adult Dracunculos, he was led to 


express his belief that the young were produced agamo-geneti- 
cally. He went e0 far as to call the germs prendova. It wae with 
great reluctance that I dissented from the views of eo gifted an 
observer as Bastian ; nevertheless, later researches have shown 
that I was justified in not hastily concurring in the theary of w 
non-sexus! mode of reproduction for Dracunculus. 

Among the many advances of modern helminthology, the 
discovery of the true source of the guinca-worm is not the least 


important, 


To the late M. Fedschenko (the lamented and 
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Porbea, D.,“ Obsery. on Dracunculus” (extr. from the * 
Reports of the diseases provailing at Dharwar in the Ist Grenadier 
Regiment, in the year 1836’), ‘Bombay Med. and Phys. Soc. 
‘Trans,,’ vol. i, 1838, p, 215.—Gibson, A,, “ Note on the Prevae 
lence of Dracunculus,” in his remarks on the “ Diseases of the 
? in * Boral) Moc nad hye Eos: ‘Trans.,’ vol. ii, 1839, 
p- 209.—Gramberg, ‘Geneeskundige tijdschrift voor nederl. 
Tndie? 1861, p. 632 (quoted by Leuckart).. —Greenhow, H. M., 
‘Indian Ann. of Med. Sei.,’ vol. vii, 1861, p. 31—Grierson, D., 
“Obsery. on the Dracunculus, as it prevailed in the 220d 
Rogiment, N.L., from April till September, 1841,” ‘Bomb. 
Med. and Phys. Soc. Trans.,’ No. 4, 1841, p. 90.—Grundler, in 
*Commerc. Litt. Nov.,’ 1740, p. 239.—Henderson, J_, “Note 
‘ing Four Cases of Dracunculus in the 48th Regiment,” 
*Madras Quart. Journ.,’ vol. iii, 1841, p. 358.—Horton, J. A. B., 
“Army Mod, Reports,’ 1868, p. 335,—Kennedy, Ry I, ‘ Calcatta 
Mod, and Phys, Soc, Trans.,” 1825, p: 165.—Kichenmoister (L. c., 
Eng, edit.), p. 889,—Leuckart (I. c., Bibl. No. 1), 8. Gb-723. 
Lewis, T. 2, in ‘On » Heematozoon,’ &e. (1. ¢., Bibl. No. 23), 
p. 80 et sey.—Lima, Da S., Remarks on the Filaria medinensis, 
cr Guinea-Worm ; on the occurrence of this Parasite endemic- 
ally in the Province of Bahia ; on its entrance into the human 
body by drinking water,” i in the ‘ Veterinarian,’ Feb., March, 
et s0q., 1879.—Lister, ‘ Phil. Trans.,’ 1690, p. 417-—M' Clelland, 
J., ‘Oolcutta Journ. of Nat. Hist.,” roe i, 1841, p. 366.— 
MM Grigor, J., On the Guinca-worm ”’ (in his * Account of the 
Diseases of tho 88th Rogimont in Bombay”), ‘Edin. Med. and 
Surg. Journ.,’ vol. i, 1805, p. 284,—Morehead, O., ‘ Caleutta 
Med. and Phys. Soc. Trans,’ vol. vi, 1833, p. 418; also 
noticed in‘ Bdin. Med. and Surg. Journ.,? vol. xli 1836,— 
Idem, part ii, ‘Caloutta Med. and Phys. Soo. Trans,,’ vol. viii, 
1836-42,— Murray, J., “‘ Guinea-worm a very Common Disease 
at Sattara” (in his Official Report on the Hospital, &e.), 
‘Bombay Med. and Phys. Soc. Trans.,’ No. 9, art. vi, p. 198, 
1847.—Oke, W. 8., “Cuse of Guinea-worm,” “Prov. Med. and 
Surg. Journ,,’ vol. vi, 1843.—Oldfield, “ Case of Dracunculus ” 
(from Laird and Oldficld’s “Narrative of an Expodition into 
tho Interior of Africa”), ‘Dublin Journ,,’ vol. xij, 1838.— 
Paton, * Cases of Guinea-worm,” * Edin. Med. and Surg. Journ.,’ 
vol. ii, 1806.—Raddock, “A Case of Guinea-worm,” * Indian 
Med. Gaz.,’ Oct., 1877, p. 265.—Svott, W., “ Remarks on the 
Dracunculus,” in a letter to the Medical Board, Madras, * Edin, 
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eggs whilst still within the body of the prognant female 
contained tadpole-shaped embryos, and about the same time 
the fact was noticed by Claparéde. Tn his beautiful and 
scholorly memoir, ‘De la formation et de Ia fécondation des 
coufs chex les vers Nématodes, he wrote concerning the ova as 


+—" Tho ogg, which esis the form of a very narrow 
disk in the ovary, acquires the shape of an elongated ellipsoid 
in the oviduct, and at the surface differentiates itself into a very 
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‘Lectures, it be asked whether the embryos which have 
escaped into the bowel are capable of arriving at the vermiform 
stage, the answer is in the affirmative; for, as Leuckart says, 
“the elongated embryos are to be found not oily ta Wha See 
but also in the mucus of the rectum above and around the anus.’” 
Vix hax also asserted that free vermiform embryos are occa- 
sionally to be detected in the intestine of the human beorer 
along with the eggs; this hatching within the lower bowel, 
however, must, in my opinion, be regarded as exceptional. 
Heller is of the same opinion, According to Leuckart, tho 
escape of the embryos from the eggs “ordinarily takes plice 
under the action of the gastric juice, also primarily in that 
condition when they have by some means or other 
access to a now bearer.” Prof. Leuckart and three of his 
pupils courageously infected themselves by the eggs, 
and had the satisfaction of observing young Oxyurides in their 
stools fifteen days afterwards. 

From the united labors of Professors Zenker and Heller it is 
now rendered certain that all the further changes nocessary to 
bring the larves to sexual maturity are accomplished within tho 
small intestines of the human bearer; and it is not necessary 
that a change of hosts should occur at sny time during the life of 
the parasite. Infection ordinarily takes place by the accidental 
and direct conveyance of the eggs that are lodged in the neigh- 
bourhood of the victim’s anus to the mouth, Since the vietim 
may accomplish this during sleep, it is not in all eases fair to 
charge infected persons with uncleanliness. On the other hand, 
it too often happens that duc care in this respect hus not been 
exercised, and from such persons you may romove the eggs of 
Oxyurides from the margins of the fingor nails. Ono aristo- 
cratic person, who was infosted by myriads of these ontozoa, 
confessed to me that in his extreme distress, and consequent 
rage, he had freely bitten the live worms in halves between his 
teeth. He had thas exposed himself to o terrible revenge, 
since multitudes of the ova entering his mouth subsequently 
found their way into the stomach and intestines. By whatever 
mode the eggs are conveyed to the mouth their 
passage to the stomach ensures their being hatched. In the 
duodenum and other divisions of the small intestines, as Zenker 
and Heller have shown, the embryos undergo transformation, 
casting thoir skins, and growing with groat rapidity. Probably 
not more than three woeks or a month is necessary to complete 
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Erlangen, 1870, 5. 20; and in ‘ Tageblatt der deutschen 
Natarforscherversammlung zn Dresden,’ 1868, s. 140 {also 
quoted freely by Leuckart, Davaine, and Heller). 

Soslativs, Taspaalate) stercoralis, Bavay.—In the summer of 
1876 Dr Normand, of the French Marine, discovered this little 
entozoon in the fmcal discharges of soldiers who had been sent 
home invalided from Cochin-China. The patienta in question 
were the victims of the so-called Cochin-China diarrhoea or 
dysentery. This disorder is endemic in character, and it had 
hitherto been regarded as consequent upon a variety of causes 
other than parasitic. Dr Normand’s discovery, as such, there~ 
fore takes equal rank with the analogous revelations made by 
Bilbarz, Harley, Louckart, Zenker, Weber, Lewis, and Bancroft, 
in respect of the particular helminthiases in man with which 
their names are severally associated (Bilharzia disease, Endemic 
hematuria, Cestode tubercalosis, Olulaniasis, Inter-tropical 
anemia, Trichinosia, Lymphoid affections, Holminthoma, and so 
forth), and also, if I may be permitted to say eo, with my own 
determinations in respect of a variety of endemies affecting 
animals (cestode and nematode epizéoty in the horse, the so- 
called grouse-disease, the pigeon-endemic due to lumbricoids, 
&e,). 

The Leptodera stercoralis is a minute, smooth-bodiod, simple, 
rhabditiform nematode, measuring when full grown 4” in 
length, with an average breadth of ,l, of an inch. The 
embryos at the time of their ciraaica measure only gy” in 
length, but by the time at which « rudimentary vesicle repre~ 
senting the uterus bogins to form, the females have already 
attained a length of about 4". Tho males ond females are of 
nearly equal size. The transition from the embryonal state to 
the higher larval conditions ix accompanied by » change of 
skin, after which the digestive and reproductive organs are 
gradually but rapidly formed and completed. ‘hese changow 
have been minutely traced and recorded by Professor Bavay, 
who also compares the entozoon with the genera Rhabditis and 
Loptodorn, in either of which genera the worm might be placed. 
I have accordingly adopted the nomenclature suggested by 
Bavay. 

‘As happons in all the kindred helminthiases that are known 
to be dependent upon the presence of small worms, large 
numbers of Anguillules are necessary to produce injurious 
effects upon the bearer. Thus, the evacuations of the Cochin- 
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the stomach downwards, being also found in the pancreatic and 
biliary ducts, and likewise within the gall-bladder. According 
to Baray, five days suffice undor favorable circumstances for the 
complete maturation of the worm. This readily accounts for 
their ocensional extreme abundance. 

Tam indebted to the courtesy of Dr le Roy de Méricourt for 
the original memoirs from which these brief abstracts are taken, 

Leptodora intestinalix, Buvay.—This is a larger species, now 
ond thon found associated with the above, and, according to 
Bavay, “in infinitely loss abundance.” This species was also 
discovered by Dr Normand, and has been carefully described 
by Bavay. Possibly the worm may afford us another curious 
instance of dimorphism. Be that as it may, it must be pro- 
visionally regarded as a distinct form. As ite occurrence is by 
no means invariable, ite réle in relation to the Cochin-China 
dinrrhaa must, os Davaine has Likewise remarked, be 
as of secondary importance. Ii is readily distinguished from 
A, stercoralis both in the adult and larval conditions. The full 
grown worm, although comparatively narrow, is moro than 
twice as long ax its congener; moreover, the larva, in place of 
possessing finely-pointed tails, have blunt or trancated caudal 
extremities, Converting M, Bavay’s millimetric measurements 
into fractions of the English inch, the average length of the 
mature worms will be about ,\", whilst their breadth does not 
exceed ,}," in diameter. 

Biniwoozapny (No. 32)—Bavay, “Sur PAnguillule ster 
corale,” ‘Comptes Rendus,’ Oct., 1876, p. 694, also in ‘Ann. 
Nat. Hist.,” vol. xviii, 4th series, p. 607, 1876, also noticed in 
the ‘Veterinarian,’ Jan., 1877, p. 19.—Idem, “Note sur 
VAnguille intestinal,” ‘Archiv. de Méd. Nov.,’ July, 1877, p. 
64, and in ‘Ann. Nat. Hist.,’ 1877, vol. xix, 4th series, p. 350. 
—Cobbold, T. 8., Parasites of Man,” in the ‘Midland Natu- 
ralist’ for January Ist, 1879.—Davaine, ‘Traité,’ 1. o., 2nd 
edit,, Supp. pp. 956-276, 1877.—Laveran, in ‘Gaz, Hebd. de 
Med.,’ Jan., 1877, p. 42.—Layct and Lo Roy de Méricourt, in 
‘Dict. Encyel. dea Sci. Med.,’ 1875.—Libermann, in ‘Gaz. dea 
Hép.,’ March, 1877, p. 287, and in ‘La France Méd,, 1877, p. 
a (qnoted by Davaine).—Méricourt (sco Layet).—Normand, 

A., in ‘Comptes Rendus’ for July, 1876, p. 316, and Ang., 
1876, p. 886,—Jdem, in ‘Arch, do Méd. Navale, 1877, p. 85, 
and separately az ‘Mémoire sur la diarrhée dite de Cochin- 
chine,’ Paris, 1877.—Iilem, “Du rble étiologique de ItAngail- 
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‘Dr Leidy, of Philadelphia, admitted A. alate among his Bntozoa 
hominis without comment (‘Smithsonian Contrib.’ for April, 
1853), bat Weinland, of Frankfort, in hig list, prefixed @ note 
of interrogation, observing algo that it had been “ ones”? found 
in Ireland (‘Essay on Tupeworms,’ p. 88). It is quite clenr, 
therefore, that these authors did ne ‘bolieve that the Ascaris 
mystam wos a hamnn parasite. Those who doubtfully accepted 
Bollingham's A. alata did so under tho impression that what- 
ever it was, it could not be regarded as the common Ascaris of 
the cat. In the new edition of Davaine’s ‘ Traité’ A. alate is, 
to my surprise, still reteined as a sepsrate species, and there is 
no mention of the occurrence of A, mystarinman. From what 
has recently been written by several continental helmint i 
(Louckart, Heller, and others), I rejoice to think that it is not 
necessary for me again to advance the really superaboanding 
proofs that Bellingham’s A. alata was nothing more than A. 
mystax, Tt has at length been admitted by almost all who are 
competent to form nn opinion, that the memoir originally com- 
manicated to the ‘ Lancet,’ in 1863, and subsequontly introduced 
into the text of my introductory work, finally sottled the ques- 
tion of identity, Tt was through the donation of Dr Edwin 
Lankester and Mr Scattergood that I was enabled at the time 
to announce the third inatence of the occurrence of this parasite 
in man, and since that date several other instances have been 
bronght under public notice. Not less than seven cases have 
now been noticed in which this littl: Iumbricoid of the cat 
and dog has been foundin man. For one good human specimen 
I am indebted to Dr Morton. In the above list I include 
Hollor’s spocimon, and the ono from Groonland sent by Stoen- 
atrup to Louckart. According to Hering’s observations this 
worm grows with remarkable rapidity. Worms obtained from 
» puppy only six days old measured from jy" to {” in length. In 
a twelve-day-old puppy they reached nearly an inch in length, 
and in a month the growth waa up to four inches. Females 
only 14” in length already contained eggs, aud males only 4” 
long had acquired their spicules. Three weeks therefore, 
would be amply sufficient for the completion of sexual maturity 
within the feline or canine host. We do not know, however, 
whether or not a temporary host is neccasary for the larve prior 
to thoir introduction into the cat or dog. Horing thinks that 
& direct infection by the ova is snificient ; but he gives no proof 
of the trath of this hypothesis. “ Leuckart (as quoted by Heller, 
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the ‘ Dublin Med, Press,’ Feb., 1863—iZdem, ‘ Entozon, chap. 
xi, p. 316, 1864.—Idem, ‘ Worms,’ pp. 72 and 112, 1872.—Idem, 
in ‘Obituary Notice of Dr Henry Nelson,” ‘ Med. Beh 
Gaz.’ 1865 (2) —Davaine, ‘ Troité,’ 1. ¢., 1877.—Dieeing, O. M, 
‘Syst, Holm., vol. ii, p. 180, 1850-—Dnjardia (1. e., Bibl. 
No, 2}, p. 102.—Fralich, in ‘Naburl.? xxiv, ». 141 (Aad. falda) 
—Funke, 0., ‘Lehrbuch (u. 8. w.)7 1857, s. 1299.—Gmelin, 
‘Syst. Nat.’ p. 8031.—Golre, ‘Naturg.,’ L c., 5. 72,—Gurlt, 
‘Poth. Anat,’ s. 366.—Heller, A., “ Darmschmarotzer,” in 
‘Von Ziomsson’s Handbuch,’ Ba. vii, #. 361.—Idem,  Sitzungab. 
4. Erlanger phys.-med. Soc.,’ 1872, s. 73.—Horing, “ Ueber das 
Vorkommen und die Bntiskang der Ascari meio bl jag jungen 
Hunden,” quoted by Leuckart from ‘ Wirtemb. Natarw. 
Jahroshefte,’ 1873, ». 305-337.—Kolliker, in © Miller's Archiv,” 
1843, 8. 68 ot oq.—Doidy, ‘Proc. Acad. Phil,’ viii, p. 50.— 
Touckart, 1, ¢., Bd. ii, 5. 258.—Meixener, G., “ Beobachtangen 
fiber das Bindringen der Samenelemente in den Dotier, 
and K. ‘Zcitsch.,? 1854, 5. 208.—Morton, ., * Another Example 
of the Occurrence of A. mystaz, from a Child of fourteen 
months old,” in a letter to the ‘Lancet,’ March Ith, 1865, 
p. 278.—WNoelson, H., “ On the Reproduction of Ascarix mystaz,”” 
* Proc. of the Royal Soc.,’ in ‘ Philosoph, Trans.,? and in ‘ Med.- 
Chir, Rey.,’ 1051-52; also in ‘Froriop’s Tagsboricht,,’ 1852, 
8. 205-207.—Rudolphi, ‘Synops.,’ p. 42, 1819,—Sehnetider, 
“Ueber Bewegung an dem Samenkérperchen der Nematoden,” 
in ‘Monntsb. d. Berliner Akad.,’ 1856, s. 192.—Idem, * Mono+ 
graphie der Nematoden,’ rete Abth., 5. 38, und Dritte Abth., 
s, 263 (“ Entwicklungsgeschichte”), 1866,— Stebold, ‘ Ver- 
gleichende Auntomie,’ 1848, s. 153, and in Burnett's odit., 
p- 126 at seq., 1854 —Thomson, A., ort. “ Ovam,” in Todd’s 
Oyclop. of Anat, and Phys.,’ supp., 1859.—Idem, “Ueber dia 
Samenkorperchen, die Hier und die Befruchtung der Ascarix 
mystae,” 8. and K. ‘Zeitsch.,’ 1856, . 425—fdem, “ Reporb 
of Glasgow Meoting” ( Brit. Aisa Rep,’), 1855, p. 158. 
Ascaris maritima, Leackart.—' well-marked species. 
Jadging from the characters presxonted by tho solitary, sexually- 
immatare female which supplied Leake with his only means 
of dingnosis, this worm may be bricfly described as a filariform 
nomatode about §” in length and abont j\”" in breadth. 
there aro no cephalic aliform membranes, the cuticle imme- 
diately below the lips forms small and distinct projections, 
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Notwithstanding the advantage which the size of this entozoon 
affords us in the matter of observation and experiment, we are yet 
iguorant us to the precise mode in which the young gnin access to 
the humen body. From what has been ssid respecting the quick 
growth of Ascaris mystaw in the dog, and from what has been 
obsorved respecting the rapid growth of the so-called A. swilla 
in the hog, we know that the worm requires but « short time to 
pass from the larval to the sexual state. Tho view of Hering, 
Mosler, Dayaine, and others, who suppose that these worms aro 
reared in a direct manner by awallowing tho ova, is, as Louckart 
observed, not yot proved. We are not in full possession of 
the facts of larval development, Tt is trae that Professor 
Heller’s interesting “ find”? has shown that when these worms 
first gain access to the human body their size is quite insigni- 
ficant. At the post mortem of an imbecile, Heller discovered 
éighteen young worms, varying in size from about j” to y” in 
length (2°75 to 13 mm.). The sexes were indistinguishable. 
As a set-off against this, Leuckart’s repeated attempts to rear 
Ascaris lumbricoides and A. mystaw by moons of direct feoding- 
oxperiments with the eggs all failed. Thus, we are yot left in 
doubt as to the destiny of the larvw during the poriod which 
elapses between the time of their escape from the egg and the 
time of thoir entry into the human body. So important is the 
question as to the mode of origination, growth, and subsequent 
dovelopment of the larvw, that it may be well to trace, however 
briefly, what steps have been taken to clear op the matter. 
Lenckart obtained his negative results by the administration of 
ripe ova to dogs, rabbits, swine, and mice. The eggs of 
Ascaris lumbricoides have been kept alive by Dr Devaine for a 

of more than five years. I have myself watehed the 
“development of their contents in fresh water through all the 
stages of yolk-segmentation up to the stage of an 
organised, coiled, intra-chorional embryo, and have kept re 
in the latter condition for # period of three months. Aceord- 
ing to Dayaine (‘ Comptes Rondus,’ 1858, p. 1217), the fully- 
developed embryo is cylindrical, its length being ath of an 
inch. ‘The mouth is not furnished with the three characteristic 
papille of the genus, and tho tail terminates suddenly in a 
point. Davaino administerod some of his five-year-old ombryos 
to rats, and had the satisfaction of finding a few of these eggs 
in the rodent’s fwces, with their embryos still living, but 
striving to omerge. Ho also gave eggs to a cow, and intro- 
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growing. addition at ita tase wane 
cage, and of cows’ dung in another, noither appeared to advance 
bryonal formation, thr han, 


moist, they attained a higher degree of organisntiad Bat 

those in wet mud or water. Having watched hundreds of 
these larve under varying conditions, I came to the conclusion 
that, after eseape from the egg, their activity, growth, and 
strength was most marked when they occupied media which 
happened to be impure. Davaine experimented on cows, and 
Lenckart also experimented on horses, with the eggs of this 
worm without success. Leuckart also failed to rear the larva 
in intermediary hosts. Some eggs passed through the wines 

unaltered, 

These results, so for as they go, seem to be pote ett 
facts of a professional ordor. ‘Thus, an instance has boon 
brought under my notice where a considerable number of 
peasants and their children, dwelling in a parish in Yorkshire, 
were infested with this worm, There was, in short, a local 
endemic helminthiasis, ‘Through the parish reos a stream 
which supplies the cottagora with oll the water they employ for 
domestic purposes (washing, drinking, and eo forth). Some of 
the peasants living by the side of the stream keep pigs, and 
the sewage from this source has been allowed to pass into the 
stream iteelf. Now, if Schneider’s determination as to the 
identity of the lumbricoid of man and the pig is correct (which 
I do not doubt), the explanation of the cause of the endemic 
becomes a very simple matter. But it does not explain all 
that we desire to know about the young worms, Hither the 
freed embryos before they enter the human bearer accomplish 
further changos of form and growth in the sewogo or impure 
water; or, what is far less probable, they pass into tho bodies 
of intermediary hosts (such as insect-larem, Gammari, Ento= 
mostraca, &c.) to undergo the necessary changes. 
no doubt, it comes to the same thing in the a: Even if we 
suppose that the Ascaris evilla and A. lumbricoides aro not 











243 PARASITES OF MAN 


‘What, therefore, it may be asked, can be the cause of immunity 
enjoyed by Icclanders in this reepect? The answer is nob 
apparont ; nevertheless Krabbe and Finsen have testified to tho 
fact that Tcoland is the only country that is entirely free from 
Ascaria lembricoides, 

As remarked in my previous work the number of worms 
present in any haman bearcr is usually small, yarying commonly 
from one to eix oreight, Cases in which scores or hundreds 
have existed are comparatively rare. Kchenmeister mentions 
the case of one child who passed 108 examples, and of another 
child that harbored from 300 to 400 worms. Dr Gilli, of 
Turin, gives a case where 510 were passed by a child, and 
Croveilhier estimated that over 1000 existed in an idiot girl, 
whose intestines ho found crammed with them. A remarkable 
case has also been communicated to me by Dr Mackeith, of Sand 
hurst, Kent, who, by means of suntonine, expelled from a little 
girl, five anda half years of age, 800 lambrici; and I am like- 
wise indebted to Dr Cooper Rose for notes of a case in which 
about thirty lumbrici were expolled, chiefly in consequence of 
the employment of this drug. The most interesting fact, how- 
‘ever, in this case was that the child was only fifteen months old, 
In this case the symptoms were severe. 

‘Tho proper habitat of the lambricus is the upper and middle 
part of the small intestine. From this situation it often wanders 
into the stomach, and frequently gains sccess to the outer world, 
not only by the nntural passages of the mouth, nostrils, and 
anus, but also, occasionally, in a more direct way, by perforating 
the intestinal and abdominal walls. Many cases are on record 
where lumbrici have passed into the abdominal cavity. In other 
instances they have lodged themselves within the abdominal 
viscera and pulmonary orguns. When they find their way into 
the parictes of the abdomen and adjacent parts, they usually give 
rise to the formation of abscesses requiring surgical interference. 

As regards the symptoms produced by lumbrici, these vary 
according to the situation they happen to occupy. The sym-= 
ptoms are also modified by age and temperament. Tn the 
stomach and intestines they give rise to colic and shooting pains 
about the abdomen, followed generally by dyspopsia, nasal itch- 
ing, nausea, vomiting, and even diarrhaa. Oveasionslly death 
snpervenes suddenly, A singular case of this kind (the ee 
lara of which I only gathered from # local newspaper) occurred 
in a boy, thirteen years of age, at the County Gaol at Hertford,” 
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Med, Journ.’ Jun. 80, 1875.—Chapman, N., “Case of 68 
Ascarides causing Pulmonary Disease,” in his ‘Dis. of the 
‘Thoracic and Abd. Viscera,’ p. 263, and in ‘ Med.-Chir. Rer.,” 
1845.—Chiajo, Dello-, in ‘Rend. dell’ Acead. di Napoli,’ 1846 
(Anat.,” p. 403),.—Church, J, “On A. lumbrieoides,”” «Mem, 
Med. Soc. Lond.,’ vol. ii, 1789.—Olupartde (I. ¢., Bibl. No. 33, 
for development).—Clark, P., “Discharge of a» Lumbrieus 
through the Malo Urethra,” ‘Now York Journ. Med.,’ 1844, 
rep. in ‘ Lancot,’ 1844, and in ‘Edin. M. and 8. Journ.,’ vol. 
Ixiv, 1845.—Cloquet, ‘Anat, des vors Intest., 1824.—Cobbold, 
“On Sewage and Parasites, especially in relation to the 
Dispersion and Vitality of the Germs of Eutozoa,” ‘ Mod, Times 
and Gaz.,’ Feb. 25, 1871, p. 215,—Idem, ‘ Entoz.,’ p. 802-315, 
—Idem, ‘Worms,’ lect. xvi, p. 3.—Jdem, art. “ Ascaridw,” in 
“Maunder’a Treasury,’ 1862.—Colvan, J., “Casein which Eleven 
Round Worms of the species A, lumbricoides were removed 
by Anthelmintics,” ‘ Dubl. Med. Press,’ vol. xxvi, p. 211, 181.— 
Guiler, J. H., “Death by Worms (a large Lumbrious being 
found in the Wind-pipe),” ‘Bost, Med. and Surg. Journ.,’ 
vol. lxvi, p. 392, 1862.—Czermak, in ‘Sitz, d. k. Akad. a, 
Wissensch.,’ 1862 (“Anat..” ». 755).—Davaine, in his «Praité 
lc, 2nd cil syn. xovii, and p. 122-235 (with details of forty- 
five cases); see also his memoir “On the Development and 
Propagation of the T'richoceph. dispar and A. Llumbricotdes,”” 

from ‘ Comptes Rendus,’ in ‘ Ann. Nat. Hist.,’ vol. ii, Sed series, 
1858 ; also in the ‘Journ. of Pract. Med. and Surg.” Eng: odit,, 
vol. i, 1858, and in the ‘ Veterinarinn,’ vol. xxxii, p. 700, 1859, 
irom ‘ Proc. of Acad. des Sci.,’ in ‘Bost, M. ond 8. Journ.,” 
vol, lix, p, 157, 1858-59.—Jdem, art. “ Entozoairos,” in ‘Dict. 
do Méd, et Chir. prat.'—David, J. B., “ Cases of Perforation of 
the Intestines by Worms,” from ‘ Gaz. Méd. de Paris,’ in ‘Dubl. 
Med. Press,’ 1840, p, 223.—Diesing, ‘ Syst. Helm,,’ ii, p. 166; 
and in ‘ Revis der Nemat.,’ 1. c., 8. 660.—Douglas, J., “ Worms 
(Lumbrici) evacuated at an Ulcer of the Groin,” ‘Med. Hass. 
and Obs.,’ vol. i, 2nd edit. (vol. i, Sth edit., p. 179), p. 222, 
1787.—Dowler, B., “ Case of Worms in the Urinary Bladder,’” 
from ‘New Orl. M. and 8. Journ.,’ in ‘New York Journ. Med.,” 
new scrices vol, xiv, 1855.—Dubini, ‘ Entozoografia “ania? 
(“ Anat.” p. 148).—Dupuytren, “ Lumbricus passed by the 
Urethra,” from “Clin. Leet.,” in ‘ Lond. Med, and Sung, Journ.,” 
1846, p. 14.—Dyee, R., “On Lumbrici and the Causes of their 
Prevalence in the Mauritius,” ‘Lond. Med. Gaz.,' 1834.—Hans, 
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ea) discharged from a Child five years old,” rop. 
from the “Stothoscope,” in ‘Bost. Med. and Sorte 
vol. xliv, p, 301, 1851, Mattei, R., “On a Caso of two Lambri- 
coid Worms, which hnd penetrated during life into the liver, 
and were demonstrated by Prof, G. Pelizzari to his pupils in 
the Sch. of Path. Anat. of Florence,” from ‘Gaz. Med. Ttal. 
Toscans,’ in ‘Dabl Quart. Journ.,’ vol. xxiv, 1857,—Michel, 
“Case of Epilopsy in a Girl ten years of ago, cansed by Lam- 
brici,” from ‘Journ, des Connaiss. Méd.,’ in ‘ Amer, Journ, of 
Med, Sci.’ vol. vi, p: 451, 1843 —M’Laggan, J, “ Gangrenous 
Sore from « large Worm in the Parietes of the Abdomen,” 
* Med. Comment.,’ vol. ii, 1774, p. 80.—Molin, in ‘ Sitsungsb. 
dk. Akad.,’ 1359, ¢, 23.—Mondiare, * On Perforation by Worms 
(three cases),” from ‘L/Expérience,’ in ‘ Med.-Chir. Rev.,’ 1839, 
—Moore, B. D., “Example of A. lumbr. ejected by the Mouth,” 
‘Prov. Med. and Surg. Journ.,’ 1852—Morgan, J., “Case of 
Perforation of the Stomach, probably by « (Lumbricus) Worm,” 
‘Lancet, 1896.—Morland, W. W., “jection of numerous 
Lumbrici from the Month, impaction of the small intestine 
with Lambrici, of which 865 were removed posh mortem),” ‘ Bost. 
M. and 8. Journ.,’ vol. lvi, 1857.—Idem, an “A. lumbr, of aousual 
size (over 17 inches long),” ‘Rep. of Bost. Soo. for 
in ‘Bost. M, and 8. Journ.,’ vol. lviii, p. 62, rn 
“ Discharge of Worms from various parts of the Body,” ‘ Med.- 
Chir, Rey.,’ and ‘Lond. Med. Gnz.,’ 1833.—Omond, R., “Caso 
‘of Lambricus attended with Hmmoptysis,” ‘ Edin, Med. Journ.,’ 
1856.—Owen, R., art. “ Entozoa,” 1, 0—Padley, @., “Jaundice 
and Lumbrici,” ‘ British Mod. Journ.,’ Doc. L4, 1878, p. 877.— 
Petrenz, “ Caso of fatal Enteritis produced by (200) Lumbrici,” 
from ‘ Claras and Radius’ Beitr. zur Pract. Heilk.,’ in ‘Dab. 
Journ,,’ vol. xi, 1887 ; also in ‘ Lond. Med, Gax.,’ 1837.—Play- 
Jair, * Case of Lambricas (69 spocimons) cured by the Mudar,’” 
“Wale, Mod. and Phys. Soc. Trang,,’ yol. ii, p. 407, 1826,— 
Pomeroy, O. G., “ Eacapo of Worms (17 Lumbrici) from the 
Navel of a Child,” ‘ Bost. M. and 8. Journ,,’ vol. xxi, 1840.— 
Prichard, A, “ Case of Lumbricus,” ‘ Rep. of East York and 
North Lincoln Br. of Brit. Med. Assoc.,’ in ‘ Brit. Med. Journ.,’ 
1859.—Royer, “ Caso of Intestinal Perforation by a Lumbricus,” 
report in ‘ Lancet,’ 1856.—Ramsey, N., “ Cases of Lambricas 
and Twnia associated with Hemoptysis,” ‘Med.-Chir. Trans.,” 
1818.—Sendwith, H., “ Remarks on Worms in the Peritoneal 
with a case,” ‘Brit, Med. Journ,,’ 1861.—Sehleifer, 














andl oftier adjacent parts. These “free parasites ” also attack 
horses, causing much loss of blood. Terrestrial leeches 
abound moro or less in all warm countries. Sir J. Hooker 
encountered them in the Himalayns, and they are common in 
China, Japan, Java (S. Javonica, Wahlberg), and other eastern 
parts. They likewise abound in Brazil and Chili. ‘The Ameri- 
can leeches for the most part belong to the genas Hementerin 
(H. Mexicana, H. officinalis, and H. Ghiliani, Filippi). 

last named is common in Brazil, the other two boing Mexican 
forms. Another species, which is blind, has been found in 
Brazil by F. Miller (Cyclobdella lunbricoides). Nob only the 
above-named species, but also many other kinds of leoches aro 
in the habit of attacking man and the domestic animals, but 
the subject is too extended and special to be fully dealt with 
in this work, Almost a legion of species are known as exter- 
nally parasitic upon Fishes, Chelonian and Batrachian reptiles, 
Crustaceans, and Echinoderms. 

Bmuroanarny (No. 36).—Blainvills, ‘Dict. des Sci. Nat.,? 
tom. xlvii, p. 287.—Brandt {und Ratseburg), ‘Medicin. Zoo= 
logie,’ Bd. ii, —Brightwell, Ann. and Mug. Nat. Hist,’ ix, 1942. 
—Diesing, ‘ Syst.,’ vol. i, p. 466, and “ Revis. der Myzelminth. 
(Abth. Bdollideon),” in ‘Siteangeb. der math.nat. OL d. k. 
Aknd. der Wissensch.,’ Bd. xxxiii, s. 473.—Bbrard, ‘Compt. 
Rend.) 1856, p. 1012,—Idem, ‘Monogr. des sangues Méd., 
1867.—Filiypi, De, ‘Mem. Accad., &c., Torino,’ and in ‘S. und 
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segment. In the larval state(—= Pent. 
is armed with numerous rows of small, sharply 


Jnrval states it, sometimes 
Pia, 1<-Teslaslone Levin () Mle and @) Sunil, of occurs in the abdominal 
etal Sa "The" eee aid aubryo highly mag, gr 

tho human body, but it ia 
moro frequently found in horbivorons mammals, such as tho 
sheep, deer, antelope, peccary, porcupine, guinen-pig, wig and 
rat, According to Creplin, it infests the domestic cat. In 
these animals and in man the young worms occupy little cysts 
within or upon the peripheral parte of the liver and lungs. 
T have occasionally found them free in the cavities of the 
abdomen and pleura, 

In the course of the development of this entoxoon, Leuckart, 
recognises four well-marked stages, The jirst is that of the 
embryo with a boring apparatus. In the second stage, the 
embryo has become transformed into a motionless pupa, The 
third is the ordinary larval condition characterised by numerous 
rows of small spines in addition to two puirs of double claws. 
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recognised in it a now variety of Pentastoma, to which he gave 
the name of P. constrictum. In Germany the Pentastoma waa 
found in the human liver by Zenker (‘ Zeitachr. f. ration. Med.,” 
1854, Bd. v, s. 224) ; ib occurs, however, not only in this gland, 
but also in the kidneys, ond im the submucous tissue of the 
small intestine (Wagner). The parasite is by no means rare 
with us. Zenker, at Dresden, succeeded in finding it nine 
times out of 168 autopsies; Heschl, at Vieuna, met with it five 
times ont of twenty autopsies ; Wagner, at Leipeig, once in ten. 
According to Virchow, it is more common in Berlin then in 
Central Gormany. During six months at Breslau I met with it 
in five ont of forty-seven dead bodiex. The Pentaxtomna-endemic 
in Germany is not identical with that which occurs in Egypt; 
the former is the P. dentioulatwi of Rudolphi.” This clear 
etatement of Frorichs is valuable; but, as Murchison has also 
pointed out, there is some discrepancy between Frerichs and 
Kiichenmeister’s record of Zenker’s experience. According 
to Kiichenmeister, Zenker met with the Pontastoma thirty times 
in 200 autopsies. 

Although from a purely clinical point of view, and speaking 
generally, this worm, as Frerichs says, can claim little attention, 
yot, as we shall see (when treating of the parasites of the dog), 
it occasionally proves fatal to the canine bearer, Not only so, 
it may evon occasion severe inconvenience to the human bearer. 
Quite recently a remarkable instance of this kind occurred in 
Germany, some notive of which appeared in the ‘ Medical Times 
and Gazette,’ Jan. 4th, 1879, as follows : 

“ Dr Landon of Blbing (‘ Berl, Klin, Wochenschrift,’ No. 49, 
1878) relates the case of a workman, sged forty-two, who soon 
ufter the Franco-German campaign of 1870-was laid up with pain 
in the hepatic region, jaundice, and gastric disturbance, which 
symptoms persisted more or less antil 1874, when he came 
under Dr Landon’s caro with an attack apparently of porihepatitis. 
It then appeared that since 1871 he had also suffered from severo 
attacks of epistaxis, which occurred often twice in the same day. 
The patient complained of a feeling of painful pressure in the 
Jeft nasal cavity, but with the epeculum nothing but a moderato 
degree of inflammatory swelling could be detected. Suddenly, 
at Easter, 1878, « parasite was disloged from the left sido of 
the nose by a violent sneeze, and from that moment the epis- 
taxis has not occurred. Its cause proved to be the Pentastoma 
tamivides.”” 
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tioned case, Prof. Aitken quotes him aa saying: 
These worms varied in length from an inch to an 
inch and a half, and were found coiled up like a 
watch-spring, in small sacs scattered throughoot 
the whole organ.” The patient was a private 
of tho Ist West India Regiment, and died 
Bathorst, Gambia, in 1854. In tho other case, 
whore the lungs and liver were infested, the pationt 
was an African, about twenty-one years old, who 
had enlisted into the Sth West India Regiment 
at Up Park Camp, Jamaica, He had, a few months 
previously, come from the slave depét at Rapert’s 
Pu sree Valley, St Helena. According to the 
fom iueuit’ report, furnished by Mr Kearney (staff surgeon), 
tie the lower lobe of the right lung contained one or 
two yellow specks. “‘ When cut into, worms were seen 
in its substance.” The surface of the liver was 
dotted over “ with about twonty or thirty yellow specks, similar 
to thoge seen in the lung.” The longest of these specimens 
was # trifle less then three quarters of an inch, 

Whether Pent. denticulatum be or bo not devoid of clinical 
interest, it is quite clear from Aitkon’s account that P. con- 
strictum is a formidable parasite and one that occasionally proves 
fatal to tho bearer. As his remarks suggest, ® parasite that 
can produce both pneumonia and peritonitis is not a creature 
that either the physician or the sanitarian can afford to ignore, 
Lastly, I must again exprosa my belief that the so-called 
Bechinorhynchus, described by Welch, if it be not the Pentastoma 
dentioulatum, must either be referred to P. constrictum (in an 
early larval condition), or to some other hitherto undescribed 
pontastomatoid larva, 

Brouooearny (No. 37).—Aitken, W., On the occurrence of 
Pentastoma constrictum in the Haman Body as @ cause of painful 
Disease and Death,” repr. from the ‘Science and Practice of 
Modicine,’ ith edit., 1865.—Bellingham, in ‘Ann. Nat. Hist.,’ 
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herpetic patient have been described as new to science by M. 
Bogdanoff, but Mégnin points out that these Acari 

fomale and young male representatives of his Ohorioptes 
ferws (vor. bovis) respectively. In Newfoundland, Dr Le Roy de 
Méricourt discovered a singular epecics upon an officer who 
had come from Havannah (Tyroglyphue Méricourti, Laboulbane). 
‘ipopeesses cones palpi at nthe ones Cee 
Robin refers it, Another ectozoon, placed by Mégnin and 
others amongst the lowest types of Arachnida, Je the wells 
known Domodex follioulorum. It is a gregarious species, 


Pa Demeester agus =O 
dozen or more examples often being present in a single dilated 
hair follicle, Though disfiguring to the human face it pro- 
duces little harm. M. Gruby made it oat to be a very common 
parasite, infosting forty out of sixty persons; but Mégnin, in 
his brochure (. c. infra, p. 119), shows this statement to be an 
exaggeration. It infests on the average not more than one in 
ten persona, According to Gruby, moreover, a single follicle 
in the dog may contain 200 of these mites, another statement 
which Mégnin deems unreliable. The Demodex of the dog is only 
a variety (fig.03), Many other human Arachnids have been found, 
some of which appear to be genuine species, whilst others are 
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much infosted. When tho parasites had reached my left arm-pit 
they occasioned extreme torture, [have known these nutamual 
spiders to produce small suppurnting boils on the abdomen, 
I may add that Dr Tilbury Fox has brought under my notice 
an instance where the hexapod larva of another species (probably 
Trombidium cinereum) was found to have occasioned severe 
irritation in a child, 

Browrocnarmx (No. 38).—Alibert, ‘ Maladies de la Peau,’ Paris, 
1833.—Audouin, V., art. ‘ Arachnida,” in *Todd’s Cyclop.,? 
vol. i, 1836,—Beneden, Van (ot Gervais), ‘ Zool. Mod.,” 1859.— 
Bourguignon. (et Delafmd), in ‘Rec, Vét.,’ 1850.—Idem, in 
*Mén. de l'Tustitut.,’ 1862.—Cobbold, “ Case of Leptns produc- 
ing Boils,” in ‘ Worms,’ p. 140, London, 1872.—@amgee, * Our 
Domestic Animals in Health ond Disease,’ Edin, 1861.— 
Gerlach,‘ Kraetze und Rinde,’ 1857.—Hebra, in ‘ Oester. Jahrb.,” 
1864.—Hering, ‘Die Kraetamilben, Stuttgard, 1845.—Krabbe, 
“ Husdyrenes paras. Mider.,” ‘ Tidssk. £. Vet.,” Rovk. 2, Bd. iii. 
—Kiichowmoister, 1. 0, 1855, 8. 412 (good figs.).—Mégnia, 
*‘ Monographie de la tribu des Sarcoptides peoriques.’ (This work 
containg @ full bibliography and numerous beautiful plates ; see 
also Review in the ‘ Veterinarian,’ Aug., 1877, p. 563).—Idem, 
“Mémoire sur un nouveau Symbiote (Chorioptes, Gerv.),” 
‘Journ, de l’Anat. et de la Physicl.,’ 1872.—Idem, * Mém, sar 
un nouvel Acerien,” ibid., 1873.—Idem, “ Mén. sur les Hy- 
popes,” ibid., 1874—Idem, “Mém. sur Vorganisation et In 
distribution zoologique des Acariens de In famille des Gamasidés,’” 
ibid., 1876.—Iiem, “ Mém. sur les métamorphoses des Acariens 
en général, et en particulier sur celles des Trombidions,” ‘Ann. 
dos Sci. Nat.,’ 1876.—Idem, Des conditiona do la contagion 
do la gale des animaux & Vhomme,” ‘ Arch, générales de Méd.,” 
1876.—Idem, Mém, sur le Demodex follicutorum (Owen),”” 
* Journ. de V Anat. et de la Physiol.,’ 1877—Moguin-Tandon, 
*Blém. do Zool, méd.’ (Halme’s edit., p. 802-328), 1861.— 
Williams, in his ‘ Veterinary Surgery’ (good fige., reproduced 
from Gamgee’s translation of ‘Gerlach,’ &c.), 1872. 


SECTION IV.—Paer IV.—Cavetacta (Gammaride). 


Although multitudes of small Crostaceans are parasitic upon 
fishos, and some few of them adhere to oceanic mammals 
*Setacea), I am sceptical as to the parasitism of Crustacea either 





See eo rane a ck Os cane See 


the child in Horse's case, it was aot easy to decsde; but in the 


Sth, 1877, I placed the maggot on tho 
mould, scarcely half a minute elapsed 
hofore it commenced to bore its way downwards, and in less 
than « minute all but the tip of the tail had di In 
like manner, when, on the 7th, I raised the lid of the box, and 
found the maggot on the surface of tho soil, it almoat instantly 
progveded to bury itvolf. Hopo’s list records no less than nine 
instancos of porasitiom in man from tho larve of Tenebrio 
yolitor, and be gives a score of other Coleopterous insects 
whieh ho regarded as homan “ intestinal worms”? Undoubt- 
n large number of insect larva do get introduced inte 
notually live within the human intestines. 
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referred to one or other of the Mascidw proper. Mr Hope gare 
nearly forty cases of this kind, referable to eight different 
species of fiy, and, as alroady implied, I have mysolf collected 
A great variety of the maggots of Muscidw passed by the bowel, 
besides others obtained either from beneath the skin or from 
open ulcerations. 

‘The flies hitherto noticed as supplying parasitic maggots in 
man aro Musca domestica, M. carnaria, M. larvarwm, M. nigra, 
and perhaps M. Otbaria, M. stabulans, and M. Owsar, This last, 
# handsome fly, is the species which proves so troublesome to 
sheep. The habit which flies have of depositing their eggs in 
open wounds, when the victims are asleep, is a fertile source of 
thie kind of parasitism. Some of the instances recorded by 
Kirby and Spence are revolting in the extreme. They quote 
the cases which came under Mr Sell’s notice in Jamaica. Tn 
one instance the flies were hatched in a neglected blister on the 
chest; in another from the gums and inside of the cheek; and 
in third, from the nostrils of a nogro, from whom 235 larvae 
were expelled. ‘The case of the Lincolnshire pauper, Page, who 
was literally eaten up by maggots, is almost incredible. An 
equally horrible instance, however, is recorded by Cloquet. It 
is said that the Jamaica cases were all due to the larve of the 
bluebottle fly (M. vomitoria), An instance of the same kind has 
been recorded by Mr Knox (A. M.D.). Sufficiently revolting as 
these cases are, the horrors attending them are eclipsed by the 
habits of the larves of Zucilia hominivora. The best accounts of 
its habits are those by M. Cognerel, M. Saint-Pair, and M. 
Vercammer. The insects lay their eggs in the mouth and nostrils, 
and when the larvm escape they devour the tissnes surrounding 
the buccal cavity, the pharynx, glottis, frontal ond nasal sinuses, 
even reaching the sockets of the eye. Several Cayenne convicts 
have perished from the maggots of this fly, which is also pre- 
valent in Mexico, These are not, however, the only instances of 
maggots gaining access to the nasal chambers. In a case 
recorded by Dr Astros, of Aix, 113 were discharged from the 
noso of a woman ; and M. Legrand da Saulle records on instance 
whore a numbor of larve occnpied the frontal sinuses of a girl, 
nine years of age. ‘The larvm produced persistent headache and 
convulsions, In the case recorded by Wohlfnrt, 18 larvin were 
discharged from the nose of an old man, and in the example 
given by Latham several larva wore obtained from the frontal 
sinuses of a woman. Bracey Clark also gives an instance in 
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of the rinderpest, all sorts of erroneous notions took 
of the popular mind, and the errors were stimulated by writers 
of helminthology. In January, 1966, I published a 
fow observations, the purport of which was to show that certain 
microscopic organisms found in animals dying from cattle 
plague were harmless “ parasitic Protozoa,” possessing more or 
less striking vegetable affinities. About a week previously 
some interesting researches on these so-called 
bodies had beon published by Dr Boole, Thoso who first saw 
these bodies thought they had stumbled upon organiams new to: 
science. I showed that similar or analogous organisms were 
to be met with in a great variety of animals, and likewise in 
the human body. ‘They had been called worm-nodules, worm- 
nest, ogg-eece, eggs of the common fluke, young “ measlos,”” 
corpuscles prodaced by muscular degeneration, psorospermim, 
stages of growth of gregarinw, amesboid bodies, and so forth. 
Tn so far as the higher animals were concerned, Dujardin was 
the first to describe them. He found these organisms in @ 
mole. This animal, however, having been fod upon earth- 
wortis known to harbour such parasites, there was no difficulty 
in accounting for the source of the psorosperms. 

In 1853 Hessling discovered psorospermisl! sacs in the mus- 
cular substance of the heart, not only of the ox, but also of the 
sheep and roe, By him thoy were regarded as oyidencos of 
muscular degeneration, Abont ten years previously Miescher 
found similar bodies in the muscles of the mouse, 

In 1857 Rainey described similar structures taken from the 
flesh of swine ; and, in his m he went so far as to main- 
tain that these bodies were early stages of development of the 
common pork-measle, In the year 1858 Gubler wrote an 

n ” OD 7 t, in which he related » case 
where twenty cysts existed in the human liver. The cysts 
were of great size, mostly ietechiliptres one of them 


osper 
he had stamblod upon masses of eggs of Distoma hepaticum, but 
in this he erred. Shortly after Gubler’s discovery similar 
bodies from tho human liver were described by Virchows and 
in 1862, the subject was followed up by Dr Dressler, of Praguo, 


) 
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delicate sarcode globulos surrounded by fine granules. ) 
granular matter displayed a tendency to collect itself in the 
form of oval masses without showing any trace of a 

border. Ono of these masses, measuring gh” 


mial bag, whose granular contents consisted of excessively 
minute psoudo-navicellm, In the centro of the largest hornia- 
Tike loop there was n clear oval disk, which at first brought to 
my mind the nnclous of Monocystia infesting the earth-worm, 
but it was merely a vacuole, 

The case recorded by Gublor reminds me of another remark- 
able inatance of psorospermial cyete, in this case associated 
with true hydatids, In 1873 Dr Whittell sent me particulars 
ef a case in which the contents of an hydatid of the liver 
(drawn off, daring life) consisted of shreds of a true hydatid, 
a few echinococcus-hooklets, together with multitades of 
spindle-shaped amoxboid particles of excessive minutencss and 
dolicacy. Tho bodies, floating in a transparent fluid, formed a 
thick milky or creamy flaid, resembling pus in appearance ; but 
there was no trace of pywmin, Judging from Dr Whittell’s 
figures, he must also have found a solitary microscopic nematoid 
hematoxoon, the nature of which was not clear to him. I 
beliove it to have been a specimen of Filaria sanguinid hominis, 
Be that as it, may, the case together unique and deserves 
further elucidation. 

As rogards higher forms of protozou it must suffice to 

jonas howinie of Davaine, found in the 


Donné, detected in the vaginal mucus, and to the Balantidium 
colé of Claparéde and Lachmann, originally found by Malmsten 
in the human colon. The Balantidium, or Paramecium coli, 
has froquently been observed in the erucuations of fever pationts, 

“has also been found by Dr Treille in patients suffering 
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Archiv,’ 1845.—Hollis, W. A., “What ix a Bacterium ?” repr, 
in the £ Veterinarian,’ p. 205, 1875.—Keferetein, ‘Gotling, gelelrte 
Anzoigen,’ 1862.—Klose, ‘Uobor Porasiten (a. 6. w.)’ (quoted 
by Davaine)—Kaoch, ‘Journ, de Russ. Kriogs. dep.,” Bd, xev, 
1866 (quoted by Leuckart and by Davaine)—Kalliker, in 
‘Zoitech” (by Sieb. and Kéill,), 1848-49—fambl, ‘Prager 
Viorteljabrechrift,’ 1859,—Lankester, B, R., “ Recent Researches: 
on Bacteria (with copious references), ‘Quart. Journ, Mier, 
Science,’ Oct., 1878 —Lebert, ‘ Phys. Pathologique’ (quoted by 
Louckart)—ZDeidy, “ Gregarina,” ‘ Amor. Phil. Trans.,’ 1851.— 
Feisering, “Bericht (u. s. w.),” in ‘Sachsen,’ 1865.—Leuckart, 
le, Bd. i, 5. 135 and 740, and Bd, ii, s. B42 ot eg.— Leydig, 
‘Miiller’s Archiv, 1851, . 221, in ‘Micr. Journ.,’ 1853, p, 206, 
and in ‘Arch. f. Anat. und Phys,’ 1863, s. 191.—Licherkithn, 
‘Milller’s Arch.’ 1854—Dindemann, ‘ Bullet. Soe. imp. des 
Naturalistes de Moscow,’ 1868, and in ‘Gaz. Méd. de Paris,” 
1870, p. 86.—Lister, J., “Natural History’ of Bacteria,” ‘ Mier. 
Journ.,’ Oct, 1873.—Malinsten, “ Paramacivm coli” (quoted 
by Dayaine, 1. o, 2nd edit., p. 67)—Micachor ( by 
Leuckart and Siebold).—Miller, ‘ Archiv,’ 1841, 8. 477.— 
Ratnny, ‘ Phil. Trans.,’ 1867.—Iayer, “ Singulitre éruption sur 
un véron (Cyprinus),” ‘Arch. de Méd. Comparée,’ Paris, 1842 
{quoted by Davaine).—Zivolia, “ Peorospermi, é&c.,/” trans, im 
‘Journ, des Vét, du Midi,’ 1869, pp. 445 and 521.—Robin, ‘Lea 
Végit. Paras.,’ 2nd edit., p. 291—Sanderson, in‘ Privy Council 
Reports,’ 1874.—Siedamagrotaky, in ‘Recueil de Méd. Vét.? 
1872, p. 460.—Stein, in ‘ Mailer’s Arch.,’ 1848, and ‘Ann. Nat. 
Hist.,’ 1850.—Idem, “ Abhondl. d. k. Béhmischen Gesellsch,,”” 
x, 8. 69, oder Lotos, 1859, s. 57 (quoted by Leuckart, Bd, 
151). —Steinbery, * ‘Walter’s Zeitschr. f. die moderne Medicin,” 
1862, und in Leuckart, Bd. ii, s. 8i4.—Stiada, © Arch. f. pathol. 
anat.,” Bd. xxxy, and in Leuckart, Ba. ii, s. 846.—Suriray, “Suc 
quelques parasites da lombrio,” ‘Ann. des, Sei. Nat.’ 1836.— 
Virchow, “ Zar Kontniss der Wurmknoten,” “Arch. f. Anat. te 
Phys.’ xviti, «. 523.—Vogel, ‘Path. Anat.,’ i, ». 404—Waldaiee 
durg,  Psorospermien,” in ‘Arch. f. Path, Anat.," «435, 1867.— 
Windbladh, als Wising, ‘On Balantidéum coli? (quoted by 
Louckart, Bd. ii, 8. 846-847).— Winkler (ce Leisering). 


Aprexpix—On various occasions I have dwelt upon tho 
necessity of acquiring accurate information respecting the degree 
efanortality due to parasites, and in the present yolame (p, 124) 
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of one of our large hospitals has told me that of late years ag 
ax fon denths might be reckoned as annually due to 
ids in their institution alone. At a smaller hospital I 
ascertained that the average was about four. Obviously, if these 
ostimates are correct, the Registrar-Gencral’s roturns for the 
United Kingdom do not record a tithe of the annual mortality 
dno to hydatids, Perhaps another half contury will elapse 
before the truth of my deductions be confirmed by the official 
returns, For me, it must suffice to haye pointed to tho 
desirability of accuring more accurate records. 

By a carious coincidence I had only just sent to press tho 
sheet of this work recording the statistics of hydatid disease in 
Anstralia (p. 128), when a paper dealing with the same subject 
appeared in the ‘Lancet.’ I refer to the brief memoir of Dr 
David Thomas, of Adelaide, South Australia, which was published 
on the let of March, 1879, Dr Thomas writes as follows : 

“Tt is well known that Australia presents an 
prevalence of hydatid disease, but, ax far as T know, no definite 
statistics have been published to illustrate the fact. Conse~ 
quently, some months ago, with the kind negistance of the Hon, 
W. Morgan, the present Chief Secretary of South Australia, I 
endeavoured to procure reports from the Governments of 
Victorin, New South Wales, Queensland, New Zenland, Tasmania, 
ond Western Australia, upon this question. Unfortunately, the 
modo of registration of the causes of death in mont of these 
colonies was such as prevented the necessary replies being 
supplied. However, it appears that in Tasmania no deaths 
were returned from this disease in the ten years 1867- 77. 
Daring the greater part of the same period no separate classi- 
fication of hydatid discaso had beon adopted in New South 
Wales; but in 1875 four deaths were attributed to hydatid; im 
1876, felbveri were so returned. In Victoria, however, the 
woh of deaths from this cause is far more complete, and T 
append a table based upon the returns from that colony. 

“Ono caso, in which hydatid of the kidney was present, 
accompanied by malignant disease of bladder, with stricture, 
was not returned aan case of hydatid oansing death. 

“During the decade 1867-77, 2° per 1000 deaths were due 
to hydatid disease. In 183 out of the 307 cases the liver was 
either golely or conjointly with other organs the seat of disease. 
Holding the second place in frequency come the lungs in 71 
cases, fv. 53 simple and 18 complicated.” 

: 
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PARASITES OF ANIMALS. 


Iw dealing with this division of the subject it will be impos- 
sible to give more then the faintest outline. Let it be borne 
in mind that quite a3 much information might be offered by me 
respecting the parasitism of cach of the commoner domestic 
animals as hag been already advanced in regard to the helmin- 
thism of man. That would by no means exhaust the subject. 
‘Thus treated, « score of volumes, each equal in size to this, would 
barely suffice to cover the whole ground of Parasitology ; and yot 
there aro not wanting intelligont persons who regard Helmin- 
thology as unworthy of their attention, These persons form a 
far too provalent type of educated ignorance, and unfortunately, 
it is just this class of people who enjoy the prerogative of edu- 
cational responsibility. Even our metropolitan scientific inati- 
tutions, expressly raised for the purpose of diffusing ueofal 
knowledge, shrink from the revelations of parasitizm. Domi- 
nated by the miserable couception which judges that the 
life-history of a worm cannot prove cither interesting or 
instractive to their audiences, they let elip the acquisition of 
ucientific data, a knowledge of which might enable thom to 
combat successfully some of the most terrible ovils to which 
haman flesh, in common with that of animals, is heir, 

In the following few pages mony new points of departure for 
fresh scientific work will inevitably be suggested ; and if I only 
succeed in conveying to the working student an adequate grasp 
of the whole subject, especially in its bearings on the welfare 
of the higher domesticated animals and man, I shall have 
eccomplighed all that I can reasonably hopo to do within the 
restricted limits of space at my command, 
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On examining some of the larger papill they were found to 
consist of membranous layers folded one within the other, 
‘These were carefully dissected and examined with the nid of 
needles, when cach one showed in the centre a well-formed 


0 of the ecloerst enlargot; 3, meaten 
naghided $0) danccandt Ohipont 


+ suckers, and & promi- 
Je coronet of hooks, thirty-two 
all (© ‘The hooks displayed a marked 

Satty of size and fi Each hook showed r 
‘anterior and posterior root-processes, the larger set of hooks 
individually measuring about ,,” and the smaller,” in length 








T have gone over his numerous memoirs contributed to the 
Vionna Academy, but can find nothing beyond the specific 
characters given in hia ‘Systema,’ All the specimens in the 
Vienna Museum, whence his description is taken, were collected 
by Natterer. They wore procured from the marakina (Midas 
yosalia), feom two other true marmosets (Hapale wreula and 
HH, chrysoleuca), and from a squirrel monkey or tee-tee (Calli- 
thriz sciureus). In the monkey which died at the Zoological 
Society’s Gardens the cause of death was not clearly due to 
the parasites; nevertheless, the mucous layer of the intestine, 
to which the entozoa were attached, showed deep conical pits or 
depressions st the epots where the worms had anchored them~ 
relves. During the perfect retraction of the proboscis of this 
Echinorhynchus the centre is represented by a wide opening 
which communicates with a cavity beneath. ‘The end of the 
neck thus forms a sort of collar, or rosette, made up of raya 
arranged like the spokes of a wheel. When the proboscis ix 
exserted this collar is more or less convex, but it becomes 
slightly concave when the proboscis is retracted. Diesing 
recognised twonty-four rays; thoy probably vary from that 
number =p to twenty-eight, at least I counted twenty-seven in 
my specimens. During exsertion the proboscis forms a nipple- 
like projection. According to Diesing it supports three rows 
of hocks, bat I 


growth. The axgest hooks measured about sto fo” in length. 
As Sache inseot D 


species of Pontastoma (P. cent, ves has been found 
covenpying little cysts of the peritoneum and omentam in Simia 
maimon and 8. cynomulgus. Under « synonym (Inuguatule 
Diesingit) it has been very fally described by Van Beneden. 
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worm, which he calls Pierygodormatitis 
allied to Froolich's gon 


ptera strumoaa in tho cavity of tho stomach. Dr ‘Schneider 
places tho latter with the Filarim. A little tapeworm (Tenia 
bacillaris) infosts the small intestinos, and a larval cestode 
occupies the liver and subcutaneous connective tissnes. ‘This is 
the well-known Oysticereus talpe, which Leuckart and others 
have referred to as being the scolex or juvenile state of Tania 
tonuicollis infesting weasles (Mustelide), The Cysticerous is 
also found in Arvicola arvalis. 

species of fluke have been described as 

tines. In Sorex arancus and S.leucodon, the Distoma migrans; 
in §, conatrictus, the D. evasperatum ; in 8. tetragonurua, the 
D. corrugatum and D. rubens; the last-named fluke, with two 
others (D. instabile and D. truncatwm), being algo found in 
Daubenton’s shrew. The tapeworms are numerons—Tiemia 
neglecta, T. fureata, T. wneinata, T. pistillum, T. tara, T. 
scalaris, 1’, scutigera. With the exception of the last named, 
all thoso forms occur in the common shrow. According to the 
invostigations of M. Villot the cysticercal s of T ; 

is to be found in the is Hes Gloneeh This scolex 
(Staphylocystis micracanthue, ‘Villot) multiplies by proliferation, 
and in this way tho swallowing of o single intermediate host 
may reault in the formation of a hundrod or moro 

Another species of Staphylocystis (9. biliarius) is considered by 
Villot to be the larval source of 1. soutigera and 7, scalaris, 
which are perhaps identical species. A small Hchinorhynchus 
(E. appondiculatus), found in the intestines and also encysted in 
the mosentery of the shrow, in like manner becomes transferred 
to tho stomach of the fox. The nematodes of shrews pontess 
little interest, In the common shrew the only species known 
are Trichosoma eplenacowm snd on immature worm, whilst in 
Sorex totragonurus wo hav 


studied i in relation to their internal parasites, A larval cestode 
has been noticed in the Russian musk rat (Mygale), and elso 
4 tapoworm (Tenia spherocephala) in the golden mole (Chryso= 
chloris). Several flukes and a tapeworm have been found in 


. 
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aaniae Hospital contains the heart of in bear which | 


muscles. A second species of Ascaris (A. alienata) is: 
from Naeua rufa, 
The racoons (Procyon) are infosted by a species of 
(P. subeylindvieum), and Prof. Leidy bas described a 
(Pilaria insignis) obtained froma’ 
cyst in the foot, The 
(Gulo) aro liable to bo infested b; 


fo, slants pre aed 

infoxtod by Ligule and aban Tho wensols (Mustela) 
are atincked by « legion of entozon, comprising flukes, tape- 
worms, round worms, and thorn-headed worms; they are also 
i jonon, a Inrge tick (Jxodes) being 


a Van Bonedon’s Filaroides musten 
ions of which I am indebted to Mr Wright 
found in the lungs, trachea, and in the 

sinusos of tho common marten (Mustela foina), 

ations it causes absorption of the cranial bones. 

This worm occurs also in the polecat (M. putorius), in the 
common weasel (Mf, vulgarix), and in the pine-marten (Mf, 
martes), The larve reside in frogs. Weasels are also very 
liable to have their kidneys invaded by Bustrongylus gigam A 
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canse of the terrible echinococens disease, #0 prevalent in Tocland 
snd olsewhere. Experimental rosoarch, initiated by pens 
has explained its origin; Van Bonedon, Zenker, and 
also experimented successfully. Rarely saning a length of 
+", the perfect strobile is made up of only three proglottides in 
addition to the head, the lowermost sogment being sexually 
mature, As bydatids (Hehinococcus voterinorum or H. hominis) 
are found in a great variety of animals as well as in man, and 
as these bearers form so many kinds of intermediate hosts, it is 
easy to understand how readily dogs and wolves may acquire 
the sexually-mature tapeworm. 1 am in possession of — 
from the liver of « clouded tiger (Delis macroscelis), 
England the Tenia echinococens is excessively rara, and ae 
been seen in any dog which had not previously been subjected 
to a feeding experiment. Mr Nettleship succeeded in 
large numbers. In Iceland, Krabbe found dogs to be infested 
to the oxtent of 28 per cont., a proportion fully explaining tho 
prevalence of hydatid disease in that country. The romaining 
tapeworms of the dog belong to the genus Buthriocephalus ; of 
these, the broad tapeworm (B. latua) a best known, because it 
infests x00n, Diesing has described a varicty found in the 
Pomeranian dog as a separate species (Dibothrium serratiem). 
The museum of the Royal Veterinary College contains a very 
perfect specimen of 7. latue from an English dog, bot the 
parasite is of rare occurrence in this country. It is generally 
supposed that this tapeworm is derived from the consumption 
© the salmon and trout family, but Dr Fook, 
‘hat the bleak (Leucivous alburnus) is the 
usual intermediate host. I have already discussed this 
ab some length. Experimental proof is still wanting. In 
addition to B. talus the dog is liable to harbor B. cordatue, B. 
ties of the lnst-named species (#, 
latus, Krabbe). Taking the pit-headod 
ole, thei ir pene in Iceland ix not con- 


the hog-measle ercus cellulose) in the dog. 
many have felt scoptical on this point, Gurlt’s anthority is not 
to be lightly set aside, confirmed, as it has been, I believe, by 
MM, Mégnin and Leblanc. 

to the round worms it may be said that Ascaris mar- 
ginata ig, at the best, a mere variety of A. mystax of the cat, 
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tho ravagee of this ontozoon in the dogs of Chinn. I 
~ ved ; 


Ya, lara ‘Tail of wale. 
‘Original. 


able observations (addressed to the editor of the *Fiold’), 
through the lost MS. above alluded to, through Dr cane 
statements, and through many other sources, lead to the 
very opposite conclusion. No doubt the canine hosts do for a 
time appear to be little inconvenienced by their nematode 
guests, but sooner or later the most distressing symptoms eet 
in. As in Hoysted’s case (quoted below) the convulsive spasme 
may occasion death in a few minutes, but frequently they last 
for hours or days, with more or Jess prolonged intervals of relief 
before tho final struggle. 

Some other filariform nematodes have been imperfectly 
described. OF these, Gescheidt’s Filaria oeuli conini (F. fris- 
pinulosa, Diesing) was probably a sexaslly-immature worm, and 
the same may be said of the encysted worms found by Mr 
Mather in the mucous coat of the intestines and in the liver 
ducts and acini (Filaria hepatica, Cobbold). Of more interest 
ia Leieering’s hematozoon (Strongylus subulatus). These 
minute worms occupy the veins, the largest femsles not 
exceeding" in length. They are viviparous, and thus 
form another source of embryonic hiwmatozoa. A single drop 


place may bo mentioned Dr Osler’s 

ie, ‘Tho largost males measure j” and 

the females fully 4. ‘the worms sent to me by Prof. Osler 
I saw no auton of : strongyloid structure, and in his description 
he avoids all mention of the prosence of any caudal hood in 
the malo. Irogard the worms as Filarim (J, Oslori, Cobbold). 
‘ory great interest attaches to them from the fact that they 
produce a destructive canine epizodty, resembling the ordinary 








506 PARASITES OF ANIMALS 


kart sneceeded in rearing the soxunlly-matuare _ 

introducing the rhabditiform Inrvw into the: vat tl 

moreover, his experiments upon water-snails ee 0 

genus Physa gave negative results. 2 
Of Arachnidan parasites (Zrachoaria) infesting the d 

far the most interesting is the well-known 

shown by Leuckart to be the ndult condition of the 


theso parasites present four marked stages of growth, 

(1), the embryo, (2) the pupa, (3) the activo larva (P. denticu- 
datum), and (4) the sexunlly-mature worm. As the eggs and their 
embryonic contents are lodged in the nasal macus of the dog, 
and are commonly distributed by the act of sneezing on the part 
of the animal, the sources of infection are not far to seek. 
Clearly the larve usually get introduced to the bodies of man- 
kind and herbivorous animals by the ingestion of unclean vege. 
table matter. The embryos set free in the stomach bore their 
woy to the liver and other viscera, in which organs encystation 
and moulting subsequently take place, The fondling of dogs 
infested by pentastomes may prove dangerous by a more direct 
transference of the eggs to the hands and month. As regards: 
the dog, the adult parasite has been known to prove fatal. A 
very striking instance of this kind was recorded by Prof. Dick, 
where the worms wandered into the trachea producing auphysin. 

‘The ectozoa of the dog, thongh not numerous as species, aro 

of importance in relation to mange. ‘The follicle-mites form a 
family by themselves (Demodicide), and, as already observed, 
those infesting the dog and cat are, alike, more varieties of the 
human sposics (Demodew folliculorum, var. cawinius and var, cati). 
Whilst the human parasite restricts itself to the faco, the caning 
variety (Bg. 52) vil occupy any part of the dog’ body. Tho 
follicle-mite of the cat, however, usually confines itself to the 
ear. According to Mégnin, to whose beautiful monograph we 
owe 4o much, two or three dozen of these parseites may be 
found oconpying a single follicle of the dog. Acne-like FES, 
are thns formed, and when they are very numerous desth may: 
result from the excessive irritation, which is usually accom- 
panied with depilation. An interesting example of this kind 
recently occurred at tho Royal Voterinary College. In regard 
to the ordinary mango-mito (Sarcoptes canis, Gerlach) M. 

points oot that it is in all respects identical with the haman 
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“On Ascaris mystax (leptoptera) in 
‘Wild Cat,” ‘ Proc. Acad. Philad,,' itr ced 
‘BL F., “ Worms in the Stomach of a Dog,” in the | 
Nataralist, 1829, vol. ii, p. 303.—Clamorgan, J. de, 
dana lea reine,” in his ‘La Chasae du Loup,’ 1570; 
Bibi. No, 28.—Cobbold, “ On the Prevalonce of Enutozca | 
Dog, in relation to Public Health,” ‘Journ. Linn. : 
(Zool. Sect., No. 87, p. 281), 1867; also in “Lanoet,? April 27 
1867, p. 621; and in supp. to* Entozoa,’ 1869,—Jdem, “ Observ. 
on Entozoa, with experiments in regard to Twnie eerrata and 
T. euewmerina,” ‘Linn. Trans.” 1858.—Idem, “On some new 
Forms of Entozon,” ‘Linn. ‘Trans,,? 1859.—Idem, “ 
Observ. on Hntozoa, with Experiments,” ‘Linn. ‘Trans.,’ 1861. 
Idem, “On Filaria Gent” ‘Proc, Zool. Soc. of Lond.,” 
Nov. 18, 1873, p. 736.—Idem, “ Obsery. on Hamatozoa,”’ in the 
« Veterinarian,’ Oct., 1873.—Idem, “ Parasites of the Dog,” in 
* Mannal,’ 1874, 1. c., chap. ix, p. 86.—Idem, “ Desoription of 
now generic type ‘of Batosoon (Acanthocheilonema) from the 
Aard Wolf (Protcles),” ‘Pro, Zool, Sos, of Lond,’ Jam, 13, 
1870,—Idem, “On Distoma compactum,” in ‘Linn. ‘Trans.,” 
vol. xxii, p. 363, ‘ Proc. Zool. Soc.,’ March, 1801,—Idem, various 
letters on “Canine Bpidemics in relation, to Lambricoid 
Worms in Dogs,” in the ‘ Field,’ Dec, 1872.—Jdem, “ Remarks 
on the Life-epoche (biotomes) of 7’. canurus and 7. schinococeus,” 
in @ paper on * Animal Individuality,’ ‘Journ. Linn. Soc.,’ Zool. 
Div., vol. vii, p- 163.—idem, “ Worms in the Hoart (Mr. 
Mines’ specimen from Charon the ‘ Veterinarian,’ Feb., 
1875.—Idem, “Note of Lewis’ Discoveries,” in ‘Natare,’ 
7 Idem, * pit on Eustron- 
gylue gigas” in the ‘ Veterinarinn, April, 1878—Ooles, B. 0.5 
“Worms in the Heart and (Esophagus of n Dog,” ‘Path. Soc. 
Rep.,’ Murch, 1878.—Dare, J. J., Me Death of Dogs fram Worms in 
the Heart,” the ‘Field,’ Feb. 24, 1872.—Davaine, * Trait,’ 1. 0.5 
2nd edit. p. 290 (for refs. to lit. of Strongylus gigas).—Delafond 
(with Grube), “ Note on a Verminiforous kind of Blood of a Dog, 
ieee separa Tre from ‘Ann. do 
7 in «Ann. of Not. H ed Rete 


vol. xviii, p. 216, 1845.—Dick, “Worms the 
cause of Sudden Death in » Dog,” the ‘ Veterinarian,’ vol. xii, 
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investigators I have dissected guinea pigs (Caria. 
ere) pane but in Brazil a 

ascaris (A. uncinata) was found by Natterer in ie Reed 
also in the paca (Calogenys paca) The ‘agontis (Dasyprocta)) 
harbor Trichocephalus gracilie. 

‘The entozoa of the duplicidentate rodents (eporiday asqutse. 
importance from the fact of their abundance and from the 
intimate ftlation which some of them bear to 
ing the dog and other animals. Thus, the two commonest 
kinds of fluke infesting cattle (Fase. hepatioa and Dist. lanceo-— 
Tatum) also attack hares and rabbits; the former parasite often 
producing the rot disease, which is almost as fatal to the rodents. 
as it is to the raminunts. Mutual infection occasionally results 
from this circumstance by the distribution of germs. All 
experiment-conducting helminthologists have reared Tenia 
serrata from the Cysticercus pisiformis ; ee 
English Manuals of Zoology persist in propaguting the old 
error of Von Siebold, who supposed he had reared this tape- 
worm by the administration of Conuri. So far os I am aware, 
no feeding experiments have been conducted with the Connri 
of rabbits (0. cuniculi). These bladderworms infest the soft 
parts of the body, often producing tumours having a very 
unsightly appearance. For details I must refer to the papers 
quoted below. a Norfolk warreners call the infested hosta 

Though tly most abundant in the 
eastern arte st England, these disensed rabbits are by no 
means confined to that quarter. Through Mr Alston's help T 
have received specimens of Oanurus ewniculi from Ayrshire, 
Scotland, Probably this form of Cornurus ocours wherever 
rabbits live. In Italy a case is recorded by Porroncito from 
the abdominal envity of a rabbit (ania Every experi- 
menter is more or less familiar with the cestode larva (0. prist- 
formis) found wandering in the abdominal cavity. These were 
regarded ay flukes by Kuhn (Monostoma loporie). I need 
hardly remark that the developmental and structural changes 
undergone by those Cysticerci during their rosidence within 
the rabbit have been exhaustively followed out and treated of 
by Louckart, Without dwelling on this subject, I must in 
justice add that in this relation the special labors of Kéchen- 
meister, Van Beneden, Haubner, Wagoner, Rill, Bachricht, 
and Méller played no inconspicuous part. My own efforts in 
1857, and subsequently, were not unattended with success. Tt 
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threo and four milliona of individualised lifo-forms, 

solitary sheep iteelf would, under the same ciret 

means of causing the production of at least Soin 
soiids! Happily, no such results as this can possibly occur in 
nature, since interfering agencies reduce the favorable conditions. 
However, the balance of parasitic forms from all sources ix 
usually sufficient to destroy thousands of sheep annually. The 
virulence of rot-epizotty is entirely due to the presence of con- 
ditions favoring the development of fluke larvie, 

As regards the injurious action of this Parasite on animals, 
it is well known that in particular years, in England alone, 
hundreds, and even thousands, of sheep have been destroyed in a 
single season. A writer in the ‘ Edinburgh Veterinary Reviow ” 
for 1861 states that in the season of 1830-31 the estimated 
deaths of sheep from rot was between one and two millions. 
‘This would, of course, represent « money lows of something like 
four million pounds sterling. As affording additional striking 
instances of the disastrous effects of rot, I may cite the statements 
of Davaine. Thus:—“ In the neighbourhood of Arles alone, 
during the year 1812, no less than 300,000 sheep perished, and 
at Nimos and Montpellier 90,000. In the inner departments, 
during the opidemic of tho years 1853-54, many cattle-breeders 
Jost a fourth, a third, and even three fourthe of their flocks.” 
Tn like manner oor English authority, Prof. Simonds, fur- 
nished # variety of painful cases. Thus, on the eatainof Mr 
Cramp, of the Isle of Thanet, the rot epidemic of 1824 “ swept 
away £3000 worth of his sheep in leas than three months, com- 
polling him to give up his farm.” Scores of onses are on 
record where our English farmers have individually lost three, 
fonr, five, six, seven, and even eight hundred sheep in a single 
season ; AY many agricalturists have thas become 
rainod, 

Remarkable periodic outbreaks of this disease are recorded by 
Simonds as occurring in England in the successive years of 1809, 
*16, 724, '30, *53, and ’60; whilst, for France, Davaine mentions 
1809, 712, ’16, 717, 720, 29, 80, °58, and 54, us the most; remark= 
able years. It would be interesting to know how far these out- 
breaks tally with the similar outbreaks which haye occarred in 
Holland, Germany, and other Buropoan districts. ‘The disease 
was prevalent during four separate yenrs in France and England 
at one and the same time. This, indeed, is no more than we 
would natarally expect, considering that the extent of the 
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species, for surely varying locality ought not to conaitate 
specific eb 


‘The observations of Rose did not escape the well-known 
Dutch nuthor, Numan. Tn a foot-note to his memoir, entitled 
“Over den veelkop-blaasworm der Hersenen,” he makes the 
following observations :—“ Rose observes that he bas found 
Conuras in bladdery rabbits (blanszicke Foie) eae 
and in tho cellular tissues of the trank and extremities. 
veterinary su) eryeon, Hogchuiyer f Sayan aga Sa 
found the Ocnurus (Veelkop) in tho liver of a oat (‘ Thierarat- 
liche Wochenschrift van 1850,’ s. 192), Those observations 
differ thus far from those of other writers, according to whom 
the Coenuros is only found in the brain and epinal marrow. 
However, it is not impossible in particular cases that some 
parasites may have strayed from their ordinary dwelling-places.” 
‘Numan seems to have been not a little puzzled to account for 
these discrepancies, and he was altogether undecided rogarding 
the mode of propagation of Cesnuri and Cysticerei. ‘This will 
be gathered from the following passage, which T quote in the 
original : ; 

Tk moct heb onbeslist Inten, of de grondbeginsels, waaruib 
de wormon nit de blaas ontspruiten, als wozonlijke of als zooge- 
naamde kiemen (gemme) zijn te hondon, wasromtrent de 
Jens der voornamste Natunrondergoekers, die sich met do 
nasporing der blasswormen hebben onledig gehouden, nog 
uiteenloopen. Gulliver, door Rose (a. p. pag. 231) anngehsald, 
hondt ze yoor eijeren, in den Cysticercus tonuicollis, en Goodsir, 
mode aldnur genoemd, spreckt ook van ova bij den Canwrus 
cerebralis; doch de lsatatgenoemde en Busk honden ge voor 
gemma. Hier wordt voots gewexen op Owen en de meeste 
onderzoekers van den tegenwoordigen tijd, die bet daarvoor 
houden, dat alle hydatiden zich alleen door gemma roproduceren, 
Rose morkt voorts ann, dat, hetaij men do goboorto doxer inge- 
wandswormen tockenne aan eijeren of kiemen (gemma), dit om 

is, wat hunne e verspreiding (cisnemination) betrott, 
waardoor de wijze, hoe xij naar buiten 
komen en verspriod worden, tot dusver eon gesloten bock is,”” 

The idea of Numan that those aro strayed forms of Ceenurue 
cerebralis is not convincing. It must not be forgotten, however, 
as Leuckart and Numan have both reminded us, that Bichler 
discovered an hydatid about the size of a goose egg in the subs 
eutan¢ous tissue of » sheep. This bladder-worm supported 

















alive, but its movements, though active, were by no - 
active as on the previous day. No fresh structural 
had occurred. 


At noon on the 3rd the larva at first lay almost: 
in tho now thick and ropy saliva; nevertheless, on a 4 
thin glass cover its movements became tolerably | 
During its quiescent state I succeeded in getting a good view 
of the caudal rays and other imporfectly Seyeloeel, organs, of 
which I retain figures. 

Having now satisfied myself that other new conditions were 
necessary to ennble the larva to arrive at soxual 
sought to transfer it to a glass tube filled with fresh saliva. ‘Thie 
transfer was u matter of difficulty. After pussing the thick 
ropy saliva into the tube, Fascia the slide nnd found that 
the larva was gone, I concluded it was in the tube, which, 
in order to keep the contents warm, I subsod 


‘wy exporiniectal euskal 
‘Thos torminated my observations on | the 


phological changes, ‘accompaniod with ecdysis, 
‘The weal jer had now boon for several days ex: 
bot on favorable change set in, which led me to 
that ht be able to verify the facts above recorded, 
Accordingly, as a new point of departure, I re-examined the 
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of their oral armature, behaving ss veritable looshon, will, nat) 
expelled in good time, produce a rapidly fatal anemia, procisaly 
in the same way as the haman Anchylostomum 

The worst of dealing with this Riera 
not succumb to ordinary doges of ealines like the stomnch stron- 
gyle; moreover, the little leech-like wounds will probably 
bleed after the parasites have been compelled to abandon their 
hold, Prevention is better than cure. Accordingly, I 
to explain the origin of these creatures, and in what 
ways the germs of the various species could be destroyed, or at 
least limited in numbers. 

As to the drags and inhalations to be employed, it would 
he difficult to advise any more effective than those commonly 
in yogue, the great thing being to effect changes of pasture 
aud ground, to look to the purity of the water-supply, nnd to 
supply the best kinds of nourishment after active treatment. 
‘The diseased animals should, from the very first, be separated 
from their companions, because the amount of germ 
is thoreby greatly lessened. ‘They should be at once drenched 
or treated by inhalation (as the parasitic naturo of the attack 
requires), and the enclosure in which the animals havo been 
temporarily housed should be thoroughly scoured with boiling= 
hot water impregnated with salt. 

The nomenclature of tho parasitic diseasos of animals ia 
excessively vaguo. Thus, apropos to the case above recorded, I 
may mention that an American veterinary practitioner appeared 
to be much shocked that should have bad the temerity to speale 
of four distinct kinds of lamb-disease. It is in this way thab 
practical men often commit serious mistakes by rolling together 
disordors that are totally < distinct. If it were true that epizobty 
in lambs is exclusively Strongylus filaria, then profes 
sionals might aptly « the parasitic bronchitis of young: 
sheep as lamb-dise: but we now know that several other 
holminths prove terribly fatal to lambs, occasioning death im 
totally different ways. cases tho animals are 
asphyxiated ; in anoth ey become fatally anemic; and 
ino third sot they peri: rity of nervous reflex 
irritations, Lastly, ‘vy r that, in view of the 
euccezafal management of the ic disorders of animals, 
the veterinary practitioner must n ily be guided by the 
same general principles ux the physician. For myself, I may 
say that 1 have hitherto designedly withheld many practical hints 
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hitherto only been found in the girffe. On the LOth Febrnary, 
1859, I obtained numerous examples (P. dentioulutum) from a 
bubale (Antilope bubalis) which died at the Zoological Society's 
Gardens. The groater number occupied the surface of the 
lungs and intestines; some few, however, were enclosed in 
cysts beneath the floors. Tn the spring of 1860 T also pro- 
cured several specimens from the abdomen of a cape guevi 
(Cophalopus pygmaeus). - 
‘The cotozon of ruminants have received much attention, but 
I can merely indicate the known forms. Fy 
classification we have three well-marked varieties of the acarine 
genos Sarcoptes (8. scabiei, var. ovis, var. capre, and var, 
cameli), two varieties of Psoroptes (P. longirostris, var. bovis 
and ovis), and Ohorioptes spathiforue. This 
mange mite of the ox (or Symbioles bovis of Gerlach). — 
variety of the follicle mite infests the sheep (Demodan ike 
Torum, var. ovis). Numerous species of tick (Ixodidae) have 
been more or less fully described. Of these we have the Cara 
partos of the Portuguese (Izodes bovis), attacking cattle; the T. 
reduvius, attacking sheep; the I. plumbews, suid to attack 
Inmbs ; the I. albipictus and J. unipictus, found on the moose= 
decr. Probably this species also attacks cattle. A most 
horrible srachnidan is found on camels. I alludo to Galeodes 
araneoides belonging to the Solpugide. ‘This parasite will bite 
severely any person who attempts to dislodge it from the bearer, 
Turning to the insects, we find ruminants liable to be annoyed 
alike by flies (Diptera), fleas (Aphaniptera), and lice (Hemiptera). 
Vorious spocios of four different families of flies are apt to prove 
troublesome. Of the Mstrida, attacking the ox, we have Hypo- 
derma bovis, whose larva form tumours or warbles on the bnek ; 
also H. lineata, Dormatobia nozialis, and Cephenomyia bovis 
(mihi). ‘Tho larvw of the latter reside at tho root of the tongue 
and ndjacent parts, In the shoop we ave CBetrue ovis, Gi. pure 
pureus, and Hypoderma lineata. Various xpocios also attack 
goats end antelopes. Dr Kirk presented mo with specimens of 


from tho 305; and from the 

Mr Charles Danford presented 

ibex. One or more species of Hypoderma 

removed from the gazelle and othor antelopes. 

are much attacked by bots. In tho rod deor wo have Hyp. acteon 
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repeatedly witnessed by myself, are in the habit of I 
large quuntities of soft mud during the summer months, 
no traces of masuri have as yet been detected in 
feces. 

When by letter I informed Major-General Hawkes of an into 
resting find by Mr Collins of about a thousand Amphistomos in 
the colon of a horse that had died at Simla, tho annoancement 
called forth a reply which is sufficiently instructive to be é 
Writing from Secunderabad in July, 1875, he says, respecting 
this “find :”—* Your statement has incidentally thrown light 
upon a subject which has puzzled many of us in this country, 
Tt occasionally happens that a horse, on being opened after 
desth, is found to have accumulated in his intestines e 
quantities of sand and gravel. Tn a recent ease this a 
tion umounted to 144 Ibs. Until recently it was always 
that this gravel or sand could only be introduced with the 
onimal’s food. All grain in this country is trodden out by 
builocks on an earthen floor, and tho grain undoubtedly contains 
a proportion of sand and gravel dorived from this source. 
Although this ought to be carefully washed out before it is given 
to the horse, still, owing to the carelessness of the native horse- 
keepers, this cleaning is, I expect, often omitted. In the daily 
“foed ’ of eight or ten pounds of grain given to each horse the 
utmost quantity of sand or gravel that could be found admixed 
therewith wonld not probably exceed two or three ounces; 
consequently it would take from 77 to 116 days to accumulate 
xo large a quantity as 14) Ibs. Now, the advocates of thetheory 
of the gradoal accumulation of sand in this way have never been 
able to explain why the grain, grass, hay, and other ingosta 
should pass in the ordinary way throngh the intestines, whilst 
this sand or gravel remains behind. One can understand the 
possibility of such substances as wool, hair, or similar matters 
concreting in the Minentery canal, though I believe they are 
usually found in th a 
ow a most incohesive 
late in the gradual 
heard even plausibly explained. On the other hand, the fact 
that horses are often excessively addicted to cating earth is 
well known; and if my memory serves me correctly, it wag 

necessary, about twenty years ago, to remove the mud- 
walls of the pickets surrounding some of the horses of 
mounted corps in this presidency in consequence of this habit, 


: 
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Now, given the fact that the amphistoma hos been found in the 

horse (us your specimens provo), may wo not fairly suppose it 
ible that the animal resorts to tho same mode of ridding 

himself of this parasite as door the elephant? and also, wonld 

it not in @ mach more natural manner account for the large 

quantity of gravel or sand found in the intestines than docs the 

theory of gradual accumulation? Reasoning from analogy, as 

in the case of the elephant, this eating of earth in the horse 

would be an instinetive effort on the part of the “host” to rid _ 

himself of the parasite. This self-taken remedy is doubtless in 

many cases quite effectual, though unnoticed. The fatal cases 

are probably those in which the horse hos cither overdone the 

remedy or where the 

systern was too de- 

dilitated to carry off a 

quantity of sand or 

gravel that would 

otherwise have safely 

passed through the 

intestines of a hore 

in more robust health. 


trodisews 

but which should be 
altered os opposite 
(Fig. 62). Itexcoods 
4” in longth ond }” in. 
breadth (16 mm. long 
by 10 broad). Its dis 
covery by Dr Sonsino 
was one of tho results 
of ‘his examination of 
sixteen 

peds shah died daring 
the Egyptian plagae of 1876, 
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few of the carcases of the handred and more equine 
perished in South Wales. pe tel 
yailed. In the Beacons district \ 


great advance both in hippopsthology and equine — 

logy; and, as I observed at the time, the acepticiem Pees 
unnatorally still exists (in reference to entozoa as a frequent 
cause of death amongst animals, both wild and 

will sooner or later be dispersed by that wider attention to the 
subject which our labors have invoked. 

In relation to equine disease the fnets brought forward 
mre too important to be dismissed in a single paragraph. 
As two distinct kinds of parasitic epizoity were discovered, 
the circumstances connected with their separate detection must 
be noticed at groater length. Farther on, I shall again deal 
with the helminthiasis due to strongyles, It was on the 17th 
of April, 1874, that I received from Mr Lloyd, of Dowlais, 
Glamorganshire, a communication calling my attention to a 
fatal epizoutio affecting ponies. He supposed the outbreak to 
be due to parasites. On the following day I also received a 
parcel containing portions of the lower intestines, which had 
been removed from one of the diseased animals, The victim in 

mare, had died on or about the 12th of 
Breconshire. Mr Lloyd states in his letter 
that he “ presumes” that tho pony’s death was caused “ by the 
presence of small worms,” examples of which he now for- 
identi ficati bent 


iy 
cbtained’as to state at-onoe that the facts observed: by ane aii 
firmed Mr Lloyd’s suspicions—proving, beyond a doubt, that 
the pony above mentioned had succumbed to injuries inflicted 
by myriads of minute strongylos. Not only did I find the 
fweal mattor of tho colon loaded with mature strongyles, but 


) 
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embolism of the mesenteric arteries, with the consequent 
paralysis of tho bowel, an all-sufficient explanation, whilst 
the causos of colic hitherto accepted were for the most part 
insufficient, 

20. Ina great number of cases the thrombus of the worm- 
aneurism is continued past the mouth of the anterior mesenteric 
artery, into the Jumen of the sorta, and, as auch, is the oxelusive 
causeof the embolismsof the pelvic and craral arteries which bring 
about the intermittent hobblings (the author says “ intermit- 
terenden Hinken,” not ‘‘ Halmentritten,” the usual equivalent: 
term for stringhalt). Considering tho excessive frequency of 
the thrombus being continued into the aorta, it becomes highly 
probable that s great part of the diseases and lameness of the 
posterior extremities (“Hift und Kreuzliihme, unsichtbarer 
Spath, &¢.,” which may be rendered “ sciatic and bip or spinal 
Jameness, obscure spavin, éc.””)are due to occlusion of thearteries. 

21. Owing to the fibrous thickening of the connective tissue 
of the root of the anterior mesenteric round the aneurism, and 
to the considerable size of the latter, disturbances of the inner- 
vation of the intestine, (ns well us) hindrances to the passage of 
the chyle, and irregularities in the portal circulation may be 
created, which may well lie at the root of many chronic dis- 
turbances of digestion in horsos. 

22. Considering the great losses and heavy social disad- 
vantages that are occasioned by the colic of horses to the 
horse-breeder, to agriculture, and to the general welfare, it is 
of the higheet importance to discover moans which should 
prevent the introduction of the embryos with the food, and, as 
# consequence, the migration of the palisade worms into the 
mesenteric arteries of the horse. 

I wish it to be distinctly understood that the above summary 
is translated from Bollinger (Dio Kolik; s. 257). Instructive 
cases have been recorded both at home and abrond. Prof. 
Varnell has remarked that “foals and yearlings suffer moro 
aise getecelee the ele eta ar te 
where only @ few animals aro bred." is explained 


those parasites aro ‘ commonly the causo of fingoring and hiddon 





SOLIDUNOULA 375 


Knox as “Animals similar to T'richina;” by Diesing as the 
“ Nematoideum equi caballi;” by Mr, Littler as “ Extremely 
small ascarides,” in a lotter to Mr Varnell; by Mr Varnell 
himself as “Entozoa in various stages of growth; and by 
Prof. Williams as “ Dntozoa from the intestinal walls,” in » 
letter to myself, dated March 13th, 1873. In reference, 
however, to Mr Varnell’a account of Mr Littler’s specimons I 


dark points “containing young worms in various stages of 
growth.” 

As regards the course of development of this worm we havo 
yet much to learn. Although the worm is a frequent eauso of 
epizoéty in this country it appears to be but little known on 
the Continent, Krabbe makes no mention of tho helminthiasis 
eet up by the four-spined strongyle, but he points out that the 
young occupy tho mucous membrane, in which situation they 
lie coiled so as to present to the naked eye the appearance of 
little dark spots (Husdyrenes Tudvoldsorme, 1872, p. 17, * Attryk. 
af Tidsskr. for Vet.’). However, Leuckart’s account of the 
appearances presented in a case brought under his notice is 
instructive. Ho writes :— I have bithorto had only a single 
opportunity of examining the strongyle capsules in the intestinal 
membrane of the horse. ‘Their presence is limited to the excum 
and colon, but they are so abundant in this situation that their 
numbers may be estimated by many hundreds. It was thus 
likewise in the case in question, the investigation of which by 
myself pea sender ee ee 
Hanbner of Dresden. The capsules were of oval form, and 
glimmered through the mucous membrane as opaque spots, 
ay from one to three millimétres in size. Tu! severalcl 

these capsules nothing wos found beyond a greasy masa of a 
brownieh color, which might readily be taken for n tuborculous 
substance ; bat the grenter number of them contained a coiled 
worm, from thres to six millindtros long, their breadth being 
O15 See ee bpd entree nto 
colored stout intestine, and o thick-walled oral capsule of 
0-028 mm-in depth and 6-095 roto. in breadth, On the dorsal sido 

| chitinous lamella arise from the shallow 





mitre, found in capsules of 03 mm.in diameter, were di 
able only by tho absenco of the oral cup, whose position was 
ropresented by a slender and thickened chitinous 
obtains in the earliest parasitic juvenile condition of Dockwiue 
trigoncenphalus. ‘The transformation to the form presenting an 
oral cup occurs through » moulting, which is 
slready in exowples of 1-5 mm. in diameter. Later, also, the 
worms cast their skins in their capsules, withont, 
changing the oral cup. In regard to the finsl purpose of this 
metamorphosis, my investigations have left me entirely in the 
larch ; nevertheless, I do not entertain the smallest doubt that 
tis gramme which it Dare bere seecei bet sre eee aa 
Strongylus tetracanthue.” 
From nomerous examinations I have satisfied 
the worms after escaping the walls of the 
they may often be observed in the very act 
re-enter the Iumen of the bowel to undergo 
of skin prior to acquiring the adult state. 
plish by rolling themselves within tho 
horse’s intestine. The best examples I i 
phenomenon occurred in a case for the clinical particulars of 
which I am indobted to Mr a 


Internally, 
there was a cavity parle with the shape of the worm, 
Tn one instance I noticed that the worm had nearly completed 
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its ocdysis, a portion of the old skin still romaining attached to 
the tail. 


As already remarked, the evidence respecting the frequency 
and destructiveness of this little worm in England is now quite 
overwhelming. In a series of papers contributed to the ‘ Vete- 
rinarian’ (too long for full quotation here), I have endea- 


profession 
supply me with valuable notes and communications. In parti- 
cular must my indebtedness to Mr Rees Lloyd be acknowledged, 
for, a8 previously observed, he it was who first recognised tho 
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“sho bad voided thousands of these parasites, and was in a 
frightfully omncinted condition, but beyond a craving 
thore was little else to be noticed.” Notwithstanding the few 
diagnostic indications afforded, Mr Lloyd, bees et ee 
history of the case to suspect worms, at once examined the 
feces, when he discovered thousands of these minute nematodes, 
Clinically, these facts ought not to be lost sight of, In addition 
to Mr Liloyd’s cases I bave received valuable particulars of 
others at the hands of Prof. Williams, Messrs Cawthron, 
A. Clarke, T. Gerrard, D. M. Stormr, and J, W. Whitney. 
Practically, it is important to inform the porsons moat in- 
terested that an active ‘drench ”” may be serviceable in dislodg- 
ing the free intestinal worms, but the administration of | 
tives must not be persevered in. As in the somewhat | 
ease of Trichinosis in the human subject, the fatality of the 
disorder depends not upon tho free sud mature worms, bub upon 
the migrating and sexually-immatare forms. All attempte by 
means of active drags to poison the entozoa, when once they 
have gained access to the tissues (whether actually capsuled or 
not), are worse than useless. By all means let the animals have 
& dose of aloes in the first instance, followed by warm bran 
mashes; but thereafter let every care be tuken to support the 
patient’s strength. Especially should the exhibition of 
tine be avoided. Without doubt the cause of this, as of other 
similar epidemics, is rimarily reforablo to staosp horie couse 
which favor the multiplication of parasites. As the 
man cannot alter these climatal changes, ho must do his best to 
chock the disorder by removing the victims to new localitios 5 
or, if the ani infected districts, by 


mented by carefully mie 
epidemics may bo arrost 
altogether, except ue tho 


next in importance is 
phala) found in all » 


‘Schneider for -sotting at at rest 

tinctness of this worm. ‘The far larger number of condal 

at once distinguishes it from the lumbricoid of man and the 
] 
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of worms being huddled together in large masses. - 
The next nematode of general interest is 

(Ou«yuris curvula)., Professional men often confound 

Aes vars) aaa @ has eyes Galena 

tail maggot (Helophilvs). Tho longost males mousuro 

and the females often beyond 4 inches. This 

colon in great numbers, the species being easily recognised } 

its long subulate tail. Lite fe nhc anal Sages 

ing man, this worm occasions severe local irritation, clasters of 

the eggs often accumulating to form yellow incrastations at the 


‘Fru, 6.—Head of Orywris corewia, Mighly magnifiel. Aner Bask 


verge of the anus. Equine pinworms are vegetable feeders, 
and, like humsn Oxyurides, sre conveyed to the bearer in a 
direct manner. No horse properly looked after ean be infested 
by these worms. Local washings and stable cleanliness being 
secured by an attentive groom, the animals are safe. Prophy- 
Inctic measures of this kind are all-powerful sgainst infection, 
Notwithstanding the ease, however, with which the 
disorder may both be prevented and cured, we find it 
extensively everywhere, alike in mankind and in solipeds. Dr 
Sonsino found these parasites abundant in Egypt, some of 
the worms reaching a length of nearly five inches (120 mm,). 
Mr Emmerson has given an interesting account of the prejudicial 
effects of these entozoa in the horses of Singapore. 

One of the most remarkable equine parasites is that which I 
am in tho babit of calling the largo-mouthed maw-worm (Spi- 
roptera megaetoma), in contra-distinction to the small-mouthed 
apecios (8. microstoma). In this country the worm bas 
x little notice, but through the kindness of Mr Spooner 








molo-hills, 
is no good ground for supposing that the wanderings 
puragites are in any sense comparable to the 
mole. In like menner tho oxprossion “ nidus,” 
Mr Bradshaw, though suggestive of their nest-like 


Earlier stages of growth should be diligently sought for. 
Widely dissimilar as the two maw-worms are, it would not 
greatly surprise me to learn that Sp. megastoma and 8. micro- 
stoma sre dimorphic conditions of one and the same entoxzoon. 
At all ovents, Ercolani’s determination of tho relations subsist 
ing between Ascaris infleza and A. vesieularis suggests a possible 
analogy of this kind. I may mention that the male 

reaches nearly one third and the female one half 
of an inch in length. A constriction separates the head 
from the body. Tho mouth is surrounded by four thick 
horny lips, the dorso-vontral pair being tho larger. ‘The tail 


0, 

sixteen Hyypti horses, # 

seated near the pylori 

tomours occurring at one ti 

observers already q) joted appear 1 i 

changes in uny way bart with the healthy performance of the 
astric functions, However, I am of opinion that at leas ono 

recorded fatal case of parasitism, producing rupture of the 
| a affords an instance, however rare, of the injurious 





SOLIDUNGULA 383 


action of this entozoon. It is reported under the signature 
of “ Argus,” quoted below, 

In this connoction I may mention that in 1864 Prof. Axo 
observed some small worms, scarcely visible to the naked eyo, 
in the mucous membrane of the stomach of a donkey, the same 
worma being subsequently observed in three other donkeys 
brought to the dissecting room of the Royal Veterinary College. 
From the examination of a drawing of one of the male worms, 
executed by Prof. Simonds, I am led to believe that the 
parasites are entirely new to science. The hood being well 
marked there can bo no doubt as to tho strongyloid affinities 
of the worm. I therefore propoao to call the worm after its 
discoverer (Strongylus Azei). 

In regard to Sp. microstoma, the males measure up to 3’, 
whilst the females have « long diameter of }” or rather more 
(10), Tho small-mouthed maw-worm lives free in the stomach, 
and, as Krabbe observes, not unfrequently in very considerable 


organs of the body, being found in the thorax, abdomen, mem- 
branes of the brain, muscles, and cellular tissues. It infosta 





PARASITES OF ANIMALS 


‘Twining, and Breton, and in addition to these I may 
ticularise those of Mecnamara, C. Percivall, Hickman, Clarkso 
Skeavington, and Jeaffreson. The cases by Lee and Grellier also 
deserve attention, ae 
Another species of thread-worm (Filaria lacrymalia) ‘is occa-— 
sionally found in the horse between the lids and eyeball. It is 
comparatively small and harmless: the males measur- 
ing ¥” in length and the females 3". It also infests the ox, 
Both the large and small eye-worms are vivi 
improbably, both of them are the means of conveying ombryouic abryo 
Filariw into the circulation. Be this as it may, wo ows to Dr 
Sonsino the discovery of biematozon in an Egyptian horse. 
‘The larval a provisionally named by him PVaria san- 
¢ ematodes closely resemble the 


ms had been previously: 
discovered by Wedl, who/primarily and independently regarded 
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found in the Byes of Horses in India,” ‘Calcatta Med. ond 
Phys. Soc. Trang.) vol. i, p. 345, 1825; rop. in * Veterinarian,” 
p- 114, 1828.—Valoncionnes, “On the Spiroptera megastoma of 
Gurlt,” abstract of @ paper from Acad. Sci. of Paris, reported 
in ‘Lncet,’ 1843.—Varnell, “ Remarks on Cases of Parasitic 
Disease in Horses,” ‘ Veterinarian, p. 201, paealdes er 
foration of the small Intestines by Ascaridee lumbricoides 
the Horse),” from ‘Ree. de Méd. Vét.,’ in phstbnenity 
p- 569, 1887.—Vincent, “ Curious cana iticTovocrrabla EASE 
from Hydatids,” ‘ Veterinarian,’ 1848, p. 674; see also p. 3, 
ii — Wall “Note on the occurrence of (260) Lumbrici in 
lorse,”” * Veterinary Record,’ 1849, p. 300,—Waltere, H. G., 
a Perea int thasiciisers alia aimee "at vase eater 1866, 
p. 265.—Woodger, “Hydatid in the Brain of a Horse,” ‘ Vote- 
rinarinn,’ 1863, p. 76.—Woods, J. 8., “Tetanus in a Mare, 
associated with the Larva of Gistrus equi within the Stomach and 
Daodenum,” ‘ Veterinarian, 1859, p, 693.— Wright, “ Strongyli 
in the Scrotum of a Colt,” * Veterinary Record,’ 1849, p. 385. 
—Youatt, “ Worms between the Tunics of the Stomach,” ‘ Vete= 
rinarian,” 1835, p. 571.—Idem, “ Tetanus, Worms in the Trachea, 
ond Dilatetion of the Heart, in a Zebra,” ibid,, p. 604, 1886.— 


—Idem, “ Worms in the Nasal Cavity of the Horeo,” ibid., 
p. 329, 1882—Zangger, “Remarks on Entozoa,” from the 
French, ‘ Veterinarinn,? 1855, p. 463, 


Pawr X (Paowyormmata) 
and parasitic disensos of 


those of the proboscideans (Hlephantidw). Except 
they ave been but little studied, and I am yot waiting for an 
‘ When 








keeper of the African elephants (Scott) having made 
inspection of the fwces. I was the more anxious to 


small hollows in the ground near the great c 

they bathe, Prof. Garrod (who had dissected three 

also agsnres me that there has been no trace of an o1 

any of the Indian elephants examined by him. In one 

at Edinburgh the same negative result, was obtained. 

the fucts ot present in my possession, I conclude that the 

of earth-eating, displayed alike by Indian and African 

(and, os stated in my account of the equine parasites, shared by 


horses), is not necessarily due to the presence of 
ome smart Ty oe 


by Williomson and Howitt, nor says :— Elephants nro 
vory liable to intestinal 
by swallowing f from ten to Maid 
Williamson says :—* 
the cure of which th f 
p i anmxing number of 
objects, which much resemble pieces of chewed 
excellent practical remarks are added, testifying 
value of the native remedy called Ké ah-nimok, ov bit-noben, 
h is w saline purge In Lint. Onchterlony's ossay 
sz below) no allusion is made to the subject of worms, 
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General Hawkes afterwards supplied me with further infor- 
mation. In a letter from Secunderabad, dated July 30th, 1875, 
he says :— As regards the liver-fluke (J. Jacksoni), it appears 
from your treatise to have been first observed in 1847. The 
only other published notice that I have been able to find of it 
is contained in a letter to a newspaper, dated ‘Rangoon, 16th 
July, 1867,’ and is signed ‘R. B” Tn this letter the unasnal 
mortality of seven elephants in about fifteen days is attributed 
to the prosonce of this liver-fluke, the two other i 
(Amphistoma and Ascaris lonchoptera) being also present in the 
intestines.” “ Now (continues General Hawkes), in every onse 
nt which T wax present jlukes were found in greater or lose 
numbers in the gall-ducts of the liver, and the Amphistoma was 
also os constantly prosent in the intestines, the soorti (Aecaria 
lonchoptera), contrary to the general experience of the elephant 
attendants, being less frequently met with, though from its 
color and slender shape it is not so easily detected among the 
huge mass of faces as the larger Amphistoma.” Speaking of 
the amphistoma Genorak Hawkes says:—“This internal parasite 
is well known to all who possess elephants, It is alluded to by 
Dr Gilchrist in his treatise on the ‘ Diseases of Blephants,’ firat 
published insJ841, but he merely mentioned it under its local 
name, maeuri, and made no attempt either to describe it scien- 
tifically or to ascertain ite place in the natural system. As far 
as my experience goes it is only found in the intestines. These 
parasites appear to be very generally present in the elephant. 
‘When their numbers are few the ‘host’ is probably not much 
inconvenienced, but when prosent in any great quantity they 
undoubtedly cause much irritation. When this is felt, the 
animal, as before remarked, instinctively resorts to a simple and 
effectual remedy. He eats a quantity of earth, which purges 
him thoroughly and expels the amphistoma, ‘The mahawats 
are of opinion that whilst tho clophant is eating earth to relieve 
himself of tho pests the daily allowance of rice should be 
scrupulously withheld; and they say that if the rice, which is 
given uncooked, is eaten by the animal under these circam~ 
stances, excessive purgation ia induced, which frequently reaulte 
in death. How far this opinion is founded on fact I am unable 
to say, but the mabawat’s name for this disease means ‘ fast~ 
ing,’ und bears testimony to the generally received notion of 
the necessity of withholding the rice when the animal is eating 
earth.” 
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each pound of the flesh must have contained upwards of 600 
Cysticorc’, I was informed by the donor, Dr Prior, that in 
spite of the disgusting state of the meat much of it had been 
eaten by the well-to-do family who purchased the ham. Cysti- 
cerei occasionally occupy the brain of the pig in considerable 
numbers. Florman recorded a case of this kind where their 
presence gave rise to vertigo in all respecia resembling the gid 
ordinarily produced by Canurus in the sheep. As regards the 


anfrequently 
encounters the former in the mesentery, whilst the liver of the 
hog is sometimes so crowded with hydatids that scarcely any of 
the glandular substance of the organ remains visible. It is 
surprising how little the infested bearers appear to be incon- 
venienced in euch cases. In the winter of 1859, and in the 
antumn of 1860, I found large cystic entovoa in an African Wart- 
hog snd in a Red River hog. 
‘These animals had died at the 
London Zoological Society's 
Menagerie; and as the worms 
appeared to me at the time to 
be quite distinct from the ordi- 
nary slender-nocked hydatid, 
they were named, respectively, 
Oysticereus phacochert wethiopict 
and 0. polamochert penicillati. 
The solitary example from the 
wart-hog was found in a eyst 
near the colon ; whilst of the five 
large bladder-worms obtained 
from the Red River hog, one in- 
fested the liver and the other Heal and 
four were lodged in tho folds Mit tx" Hood Wanton 
of the mesentery. The caudal 
vesicle of the worm from the pres ho \sassourod Dita 
diameter, the vesicle of the other bladder-worm being much 
longer. A reference to the original figures will show that 
these forma are distinct. Swine are largely infested by nema- 
todes. The best-known form is Ascaris lumbricoides, which 
Dujardin regarded as distinct (A. swilla). The hitherto dise 
puted identity of this worm with the human lumbricoid being 
no longer questionable, the importance of the entozoon in rela- 
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Disloma and the branched tubes seen in Paseivla. This leit 
me originally to place the worms in a distinct genus (Campula). 
Perhaps there were no sufficient grounds 

for this goneric separation ; but in all 

Dr Anderson's specimens obtained ae 

the liver-ducts of the 

more or less decomposition of the 2a 

tents of the intestinal tubes had occur- 

red, consequently the angular appearance 

of the folds is entirely lost. From the 

other characters presented by the worms 

I believe that these flukes from the 

Ganges are specifically identical with 

those originally obtained from the por- 

poise of the Firth of Forth, For 

reasons elsewhere stated at fall length 

Ihave merged my genus Campula into 

that of Distoma. Thus, Campula ob- 

longa ix a synonym only, I cannot 

here treat of the morphology of trema- 

tode organisation as it deserves; but 

in relation to the question of transition- 

forms I may remark in passing that an 

extreme degree of intestinal i 

sooms as if it must result in branching. 

‘This, I think, would happen should any 

departure from the central distome type 

be rendered necessary by the exigences 

of the creature, At all evonts, the 

epirally-twisted and branched digestive organs constitute diffe- 
rent ways in which nature attains one and the samo end, 
I may add that this coiled condition of the tubes in D. 
Campula is by no means unique, since I have seen it in 


ee eT at 

They show that the single, relatively narrow, and 
iobwstibhed GHSGBDeRGREAT WHE peasy lange? clea upon 
diame i ayy See apa aptemney 
from eido to wide, cro the central 
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Thence they will be passively transferred to the stomachs of 
cetacea, whence they bore their way through the tissues to the 
bronchi and pulmonary vessels. Though usually found in these 
situations they also infest the cranial sinuses. Prosthecosacter 
minor is frequently lodged within the cavity of the tympanum. 
Professor Quekett and myself, working independently, found 
examples of P. injlorns occupying the chambers of the heart. 
Undor the name of Filaria inflericaudata, Prof. Von Siebold 
has described yet another pulmonary nematode from the porpoise, 


Tt occupied cysts in the lung. Like the strongyloids above men- 
tioned, the females are viviparous, but the males are destitute 
of any condal hood, In the whale (Balenoptera) killed off the 
isle of Rugen, and already alluded to, M. Rosenthal obtamed a 
large number of Filarim (7. crassicauda, Creplin). To employ 
Dajardin’s words the worms were situated “dans les corps 
caverneux du pénis d’ane Balena rostrata.’ The males and 
females measured respectively 64 and 13 inches in length. 
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quiea) have been found to harbor a species of ligula (L. replans, 
Dicsing) in the sexually-immature state. Lustly, I find in 
Baneroft’s collection several tapeworms obtsined from that 
small and interesting monotreme marsupial commonly known 
as the Australian hedgehog, echidna, or porcupine ant-eater of 
tho colonists (Tachyglomus sotowus). The strobiles, which oro 
nearly perfect, average three inches in length, and are made of 
very narrow and closely-set proglottides. This species is evi- 
dently new to science, and as such I propose to call it Tenia 
phoptica, in allusion to its thick-seb appearance and its conse- 
qnont burdensome character to the bearer. ‘The largoat pro- 
glottides measure fully 9” in width. Thore can be little doubt 
that the presence of any considerable number of such comparn- 
tively large tapeworms must seriously incommode, if they do 
not actually prove fatal to their unfortunate hosts, 

So far as regards moro variety of specios, tho nomatode 
fauna of marsupials is probably far in oxcess of that of the 
trematodes and cestodes, I cannot therefore do much more 
than enumerate the species. The Hunterian Museum of the 
Royal College of Surgeons contains the original “ worms found 
alive within the capsular ligamenta of the knee-joint of a 
ksngaroo,” which have been indicated as Filarie# macropodis 
gigantei. Tt would, in my opinion, be far better to call the 
worm, after its discoverer, Webster's filaria (I, Webster’). Dr 
Bancroft has likewise encountered this same parasite in the greab 
kangaroo. From the abdominal cavity of a wallaby Leidy haa 
also obtained a filaria (7". apelwa). Tho American opossums 
(Didelphys) are much infested by Ascaris tentaculata, which is 
found in the cmcum, and many of them also harbor a small 
whipworm (Trichocephalus minutus). Another tolerably abun- 
dant nematode (Physaloptera turgida) waa obtained by Nattoror 
from the stomach of Didelphys azara, D. myonurus, and D, 
cancrivora. The only other nematode mentioned in Diosing’s 
‘Systema’ is Aspidocephalue scoleciformis. This is found in 
D. murina, and D. domestica. From the opossum of the 
United States (D. siemens). Beet, aia also ne 
Aue. tentaculata, Trichocephalue minutus, and Physaloptera (Spi 
roptera) turgida. According to Molin there 


‘Thus, ho has recognised the examples 

in Didelphye myowurue ag belonging 

as omendod by himself. qe sopereticebo allowed, shen, we 
3 
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rounded particles. At this stage, also, incompletely developed 
Cercarim may be seen in the perivisceral cavity. These Cer- 
cncie ate i ok eras eee eee 
® series of gradations they ultimately assume a definite form, 

which, ia. may’ cosce;iie\imuioiensly’ distinetive to enable vs to 
refer tho Corcariw to particular species of Distoma. ‘The older 
writers regarded many of the cerearians as adult flukes. In 
the early state these larva are furnished with tails. They may 
be seen lodged within the cavity of the body of the sporocysts, 
being twisted and folded in various attitndes. The Corcarim 
not only exhibit a cephalic and ventral sucker, but also a dark 
forked lino representing the digestive system. At still fur- 
ther stage other structures come into view, until the perfect 
Corcaria displays an oral sucker, a pharyngeal bulb, an 
@sophagus, two alimentary emca, a ventral sucker, a water- 
vascular aystem consisting of two main excretory ducts, and a 
contractile vesicle, bymeans of which the ducts communicate with 
the external surface. ‘The tail is conspicuous and furnished with 
a fringe. The alimentary organs conform to the general trema- 
tode type, but before passing into the sexually-maturo condi- 
tion other changes sre undergone. The Cercarie part with 
their tails, and subsequently they encyst themselves on or 
within the surface of the body of some mollask. Their pupa 
condition is thus arrived at. The pupa iteclf differs from the 
cercaria in presenting a double crown of hooks surrounding the 
head, but the other organs correspond with those already 
described. According to Van Beneden the hooks make their 
appearance immediately after encystation. In this condition it 
is next transferred to the intestine of sore higher animal, and 
in this final situation it gradually acquires all thoee organs the 
possession of which will entitle it to be called « sexually-mature 
or adult distome. In the immature fluke we may now discern 
the mouth, the buccal or cephalic sucker, the phuryngenl bulb, 
the cesophagus, the digestive cwca, the coronal spinca, the 
contractile vesiclo, the aquiferous system of vessels, the matrices 
of the yelk-forming glands, and also a central masa of cellules, 
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‘Thus, for the continuation of the species, there 


parasites are also found encysted in the gizzard inga. 

‘The tapeworms of birds are undoubtedly injurions to their 
bearers. All the worms appear to be 
armed with cephalic hooka; nt least, such 
is the caso with the species 
by Krabbe, who has supplied 
the books drawn toa scale. Dr Kra 
beutiful monograph is » perfect 
of ite kind. In the accompany 
the hooks have fallen (Fig. 72). On ne- 
count of the frequency of their oeeur- 
rence, some persons have suppost E 
tapeworms are not injurious to 
forgetting that it is not the reaps 
the existence of tapeworms, but their 
excessive numbers during particular sea= 
sons that give rise to avian oxiti 
The same rule holds good with other 
parasites. Of course, in fledgelings, rs 
also obtains in yearlings amongst oar 
domesticated animals, a very few p 
sites are sufficient to prove ructive 
to tho bearer, ‘Thus, as regards the 
so-called “ gronso-disense,” during one 
‘season it may be duo to tapeworms, dur- 
ing another to strongyles, during » third 
to excessive obundance of both these 
parssites. Unfortunately, other avian 

Tra Tied of Teas porate “, epizodtics, not necessarily due to para 
frauen spade “iiigtiy gites of any kind, may be mistaken for 


rr iitawaigus wevigen. helminthic epizotty. The same 


happens amongst quadrapeds. We have, 
for example, parasitic equine epizodtic outbreaks, and likewise 
non-helminthie equine epidemics (as in the case of the Egyptian 
horse plague of 1876). ‘The true nature of any epizoéty can 
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only be determined by competent investigation. That was 
well shown in the grouse epidemic of 1872. Tn that epiaoity 
tho greater number of tho birds suocumbed to the injurios 
produced by a nematode worm (Strongylus pergracilis, Fig. 73), 


a 


"hig Fear Head aud are Bc 64 tall of the pane 


‘but, withont doubt, the occasional presence of numerous tape- 
worms (Tvenia calva) hastened the consequent fatality. The 
following table, giving tho results of examination of twelve 
diseased grouso from the Earl of Cawdor’s estate, will show 
how incongpicuons a part tapeworms played in the epidemic 
of 1872. For further details T must refer to my brochure on 
the ‘Grouse Disease,’ and to some other memoirs quoted in the 
~bibliography below. 
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announcing his acquaintance with a filaria infesting the eye of 
tho fowl. On tho 9th of May I also received from Dr Manson 
the head of a bird showing examplea of the worm. As the 
species is new to science I have proposed to call it Filaria 
Mansoni, after the discoverer. The male is 7’ and the female 7” 
in length. Of the injurious nematodes, giving rise to avian 
epizodty, probably one of the most destructive is Ascaris 
maculosa infesting pigeons. On the 9th of October, 1873, I 
received n letter from Dr J. Alexander Macdonald, of Woburn, 
Bedfordshire, stating that he bnd forwarded to me a pigeon 
which had been found dead on the previous morning. Ib 
seems that tho owner of the bird had erected a large pigeon- 
house, and had imported a number of Antwerp smerles, these 
birds all continuing in a perfect state of henlth until about o 
week before the abore-mentioned date, when, to use Dr Mac- 
donnld’s words ‘first one and then another was attacked, and 
so on, until four or five of the pigeona had dicd after a fow 
hours’ illness.” The suddenness of these attacks not unnatu- 
rally snggested poisoning ; and, accordingly, says my informant, 
the owner “had the curiosity to open one of the birds, when, 
to his astonishment, he found the intestines stuffed with 
worms.” Two days later I received letter from Dr Mac- 
donald, stating that several others of the flock had died, and it 
forther appeared to him probable that the daily list of sick and 
dying would continue to increase. On the 14th of the month 
three more of the birds were dead. On the 4th of the follow- 
ing November, the same correspondent obligingly informed me 
that the epidemic had been “at last mastered.” It seems that 

er twelve birds had perished. On the 9th of October 
one of the birds wax carefully examined by me, and the results 
‘were so interesting that I am constrained to give a few of the 
particulars originally communicated to the Zoological Society, As 
stated in my paper, the whole intestinal tract of the dead bird was 
crowded with these asearides. The small intestine was inflamed 
throughout, and showed several lange ulcerated patches ; never- 
theless, there were no traces of emaciation. From this it was 
evident that the parasites had grown quickly, the malady 
having a correspondingly rapid formation. The distribution of 
the parasites was curious. One specimen, two inches long, 
reached from the crop to the proventriculus, The cavities of 
this organ and of the gizzard were crommed with worms com- 
plotely blocking the passage. Three of tho worms had also 
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and it remains for some future Inborer to condense the facts 
which are dispersed throughout a very wide-spread literature. 
As regards the particular epecios of nematoids that are cither 
actnally known or conjectured to be injurious to birds I can only 
find space to repeat some of the particulars which I have olse- 
where recorded in respect of Sclerostoma syngamus. In 1799 
a letter from Dr Wiesenthal, of Baltimore, U.S., was published 
in the ‘Medical and Physical Journal,’ containing an account of 
& parasite infesting the trachea of fowls and turkeys in America, 
The communication ig dated May 2ist, 1797, and is the first 
public record concerning the entozoon. Dr Wiesenthal says: 
“There is n disease prevalent among the gallinaceous poultry in 
this country, called the gapes, which destroys eight-tenths of 
our fowls in many parts, and takes place in the 

among the young turkeys and chickens bred npon old-established 
farms. Chicks and ponlts, in afew days after they nre hatched, 
ure found frequently to open their mouths wide and gasp for 
breath, at the same time frequently sneezing and attempting to 
swallow. At first the affection is slight, bat gradually becomes 
more and more oppressive, and it ultimately destroys. Very few 
recover; they languish, grow dispirited, droop, and die. It is 
generally known that these symptoms are occasioned by worms 
in the trachea. I have seen the whole [windpipe] completely 
filled with these worms, and have been astonished at the animals 
boing capable of respiration under such circumstances.!” 

Any one who has witnessed the gapes will at once recognise 
the accuracy of Wiesenthal’s description; and so far as the 
phenomena of the discase are concerned, very little more 
has beon added in tho numerous accounts which have since 
appeared. On the Ist of Angust, 1808, the Englizh naturaliat, 
George Montagu, communicated to the Wernerian Society 
& paper entitled Account of s species of Fasciola which 
infests the trachea of poultry, with a mode of cure.” Mon- 
taga doos not appear to have been aware of the oxistence 
of sny previons record. He gave a scientific description of 
the parasite, which led to its being noticed in the systematic 
works of Rudolphi, Dajardin, aud Diesing, bub the best uccounts 
of the worm are due to Von Siebold. Sclerostoma syngamus 
hos been found in the trachea of the turkey, domestic cock, 
pheasant, partridge, black stork, magpie, hooded crow, groen 
woodpecker, starling, and swift. Ta July, 1860, T obtained n 
fowl suffering from the gapes, and operated upon it in the 
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with its mate beyond the period of copulation; hero, thus, 
there ig a continuous union of the sexes withont a growing 
together ; and in Syngamus frachealis there ix ultimately a lasting 
continuity of the sexes by means of an actual growing together.’ 
Having confidence in Von Sicbold’s statemont, I concladed that 
the sexual union in my specimens had only recently boon 
effected, Admitting this to have been the case, one naturally 
asks how the mature eggs can make their escape. Olearly, the 
eggs can only escape by an cventual breaking up of the body 
of the parent. Tho ogga of Selerostoma syngamua are com- 

paratively largo, measuring yjj° in length. Many of the ova 
contained fully formed embryos, and in the centr of the lower 
third of the body of one of them I perceived an undulating, 
imperfectly formed intestinal tube. By whatever mode the 
young escape the sholl, it is clear that thoy sre already euffi- 
ciently developed to undertake an active migration, A chango 
of hosts is probably necessary, but in the first instance they 
either enter the substance of fungi or other vegetable mattors, 
or they bury themeelves in the soil at n short distance from the 
surface. In view of checking the destructive influences of this 
parasite, the following methods have been recommended, 

First. The simplest plan consists, as Dr Wiesenthal long ago 
pointed out, in stripping feather from the tube to near the 
narrow end of tho shaft, leaving only a few uninjured webs at 
the tip. The bird being secured, the webbed oxtremity of the 
foather is introduced into the windpipe. It is then twisted 
round a few times and withdrawn, when the worms are found 
attached. In some instances this plan succeeds entirely. 

Secondly. The above method is rendered more effectual when 
the foather is previously steeped in some medicated solution 
which will destroy the worms. Mr Bartlett employs salt for 
this purpose, or « weak infusion of tobacco; and he informs 
me that the simple spplication of turpentine to the throat 
externally is sufficient to kill the worms, It should be borne 
Fe eae ay ap metric en 
drags if mia are carelessly emp! 

Thirdly. The 
proved successful in his hands, althoug] 
old partridges. One of his birds had died of suffocation; bub 
he tolls us that “change of food and chango of place, together 
with the infoxion of-rne and garlic, instead of plain water, to 
drink, and chiefly hemp-seed, independent of the green vego- 
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have been received either from the Zoological Gardens, or from 
personal friends. In particular L may mention the collections 
sent to me by Mr Chorles Darwin, Mr Robert Swinhoe, Mr 
Charles W. Devis, Dr Murio, Dr John Anderson, and Mr 
Spooner Hart, of Calcutta. A great many correspondents have 
contributed single specimens, many of which T have already 
incidentally acknowledged in these pages. In this place I 
must particularise the now species (Aucaris Cornelyi) which I 
described from specimens sent to Mr Sclater. This worm in- 
foats the vulturine pintado (Niwmida vulturina). Mr Darwin's 
collection contained fine examples of Filaria horrida from tho 
American ostrich (Rhea). When dissecting binds at the Zoolo- 
gical Society’s Menagerie, 1 obtained (in addition to the parasites 
already montioned) Disloma aquale from the Amorican owl 
(Strix perlata); Tenia multiformis from the night heron (Ardea 
nyetocorat) ; T. infundibutiformis from horned pheasant 
(Phasianus); T. levis and T. lanceolata and also Ascaris 
tribothrioides from a dusky duck (Anas obscura) ; 
Eustrongylus papilloaus (tig. 75) from the larus 
crane (Grus antigons); Trichosoma longicolle from 
the horned pheasant, and 1. brevicolle from the 
Sandwich Island goose (Bernicla Sandwichensis). 
This bird was also infested by Spiroptera crassi- 
cauda and Ascaris dispar. From the ring-neckod 
pheasant (Ph. torquatus) and from the black-baoked 
Kaleege (Zuplocomus molanotus), and also from w 
cheer pheasant (Ph. Wallichii), T obtained abund- "%2jhe of 
ance of Ascaris vesicularis. From the ashy-headed elm af 
goose (Chloephaga poliocephala) examples of Str. 
tubifex and Str. nodularie, This bird also yielded a new species 
(Str. acuticudatus). From a tinamon (Tinamua) 1 obtained the 
Ascaris strongylina of Rudolphi (Str. spiculatus, mihi). From 
ees) British birds I have obtained Asc. depressa, Tri- 
chosoma falconum and Hemistoma spathulum, from the kite 
(Falco milvus). OF ese iraa irri the last named was 
also found in the long-eared owl (Strix ofns), whilst the first 
likewise occurred in « kestrel (Falco tinnunculus) and ina honey 
buzzard (Pernis apivorus). I may add Filaria eran ae 
a poregrine (2. peregrinus); and 2. leptoptera from 
hawk Desens nisua). From the redshank (Totasvue calidri) 
I obtained Tania variabilix, and from the curlew (Numenine 
arcuata) 1. sphoerophora ; and from various gulls (Larus glaneus 
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and LZ. tridactyles) the Tetrabothrivm eylindracoum. 


throated diver I procured Tatr, macrocephalum, 1 
tapeworm also in the guillemot (Uria troile), togother . 
nematode (Ascaris spiculigera) two examples of 6 
lodged in the right nuricle of the heart. From a 

(Tetrao wrogatiue) I have obtained a species Per: 
likewise numerous examples of Trichosoma bt se, 
necessity, this brief notice only comprises small part of 

avian entozoa contained in my collection, many of which I 

not had time to doscribo, whilst, as regards others, I can | 

say thot they remain in abeyance for examination and 

cation 


Mr Brotherston has recently recorded sn 
{made Nov. 25th, 1874) of nematodes in the legs of the 
grobe (Podicope minor), and also (Feb. 27th, 1878) in tha: 
hen (Gallinula chloropue). Both limbs of both birds were 
fested. ‘The worms of the grebe were 


ih Museum “contains many interesting specimens: 
purchased from the collection of Von Siebold, but they are 
practically inaccessible to investigators. The entozoa in the 
Hunterian Collection, though few in number, are in an excellent 
state of preservation, dat all times accessible to visitors, 
The ectozon of birds are too numerous to be dealt with in 
theso pages. References to recent Cae 
and Westwood will be found below. The insects infesting the 
domestic fowl have been 
occurrence of poultry-lousiness in the horse. 
Brotroonarny (No. 6 (Anonymous), “On tho (gape) 
" p. 267, 1881. —( Ano, 
initialed “ Q."’), Letter on the “Grouse Disease,” in the ‘Times,’ 
Sept. 5, 1874.—(Anon.), “On Grouse and Partridge Disease,” 
the ‘Lancet,’ Sept, 4, 1875, pp. 360 and 
361.—(Anon.), “ Grouse Disonso,” lotter signod “ BR.” 
from Lord Ravensworth), in‘ Land and Water, Aug. 16, 1873. 
—(Anon.), “Grouse Disease,” article (from “ W. C.”) in the 
“Field,” Ang. 2, 1873 (criticising my brochure-—T. 8. C.).— 
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described by Prof. Owen was formerly in the collection of the 
Rev. Lansdown Guilding. In Dr Baird’s catalogue the specimens 
presented by Mr Benuett are stated to have come from the 
of a bonito, and probably Mr Guilding’s specitnens 
may be referred to the same “host.” Be that as it may, the 
spocimens differ from each other in a very striking manner, 
Tn the year 1730 M. Garsin first described this worm under the 
generic title of Hirudinetla. He says:—“ Cet insecte tins de 
Vestomac de la Bonite ne yécut qu’environ deux heures. 
Exposé & Vair il étoit Ianguissant, et reprenoit de la vivacité 
dans de Veau de mer. Tl diminaa sensiblement de volume 
pendant qu’il vivoit encore.” M. Garsin’s description is accom- 
panied by three figures. His specimens do not appear to have 
exceeded 14” in length. In 1774 Pallas described o trematode 
(Fasciola ventricora). It measured two inches in length. All 
thnt he says regarding its source is as follows :—“ Ex Amboyna 
amissum fuit singulare hoc mollusenm, quod ad alind quam Pas. 
ciolaram genus referre non potai, in quo quasi gigas crit.” He 
remarks upon its pale white color, and notices particularly the 
soft elastic body proper, which when woundod gave ont o dark 
matter resembling soot. This material, when examinod with 
the microscope, appeared fresh ; it was not the result of decom- 
position, Pallas also gives many other details, accompanied by 
o figure. In 1790 Menzies likewise described and figured a 
fluke about two inches long, He calla it Fasciola clavata :— 
“It is of whitish color, somewhat pellucid, discharging ut its 
mouth « black-colored fluid, which can easily be perceived 
through its body. I have often found it,” he adds, “in the 
maws of the bonito, between the tropics in the Pacific Ocean.” 
Notwithstanding the similarity of description, Menzies does not 
appear to have recognised tho identity of his worm with thar 
described by Pallas. Prof. Own, however, subsequently estab- 


collection. 
in -1608 Bags ekectiesncil arcced al inuatoda exdeel iba 
title of Fasciola fusca, This ho obtaincd from the intestines 
of a dorado. n sdaestbidiBiven (considerably: ees sas tope 
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antérionre minco, cylindriquo, inégale, avec deux petite tonta- 
enles en dessons, Le sugoir de Vanus tres grand.” Bose 
recognised the identity of this worm with the Distoma coryphena 
of Rudolphi, and systematists genorally have ae his 
synonymy. In tho British Muscum Catalogue the 

Jusea and P, ventricosa of An a ec a Gee 
same species, ‘The existence of two small tentacles be 
peculiar. 

In 1827 Nordo obtained two very large flukos irom 
stomach of a fish captured in the Gulf of Venice daring tha 
month of September, He calls the fish Prostosteque prototypue, 
which appears to be the same as the Luvarus imperialis of 
Rafinesque, One of the parasites, being five inches in length, 
he named Distoma gigas. His description is aa follows :— 
“ Distoma teres, rubrum, retractile ; poro ventrali minimo enjas 
apertura magna, robnaay cilinta ; poro antico terminali, parvo 5 
collo brevi, retrorsum dirergeute, oxtensili, apice angusto, basi 
Jato; cauda longa, postice incrassata ct in apice obtuse oscala 
donnta.” Tho alleged cilinted charactor of the ventral sucker, 
was perhaps due to. wrinkled stato of the lip. Apart from 
this character, I see no reason for supposing this parasite to be 
distinct from the Distoma clavatum procured by Mr Guilding, 
or tho Fasciola ventricosa described by Pallas. The intestines 
of the fish harbored another parasite (D. Raynerianum). 
Unfortunately, Nardo gives no figure of Distoma gigas. It is 
the longest fluke known to science. 

In the yeor 1836 Professor Owen communicated the memoirs 
olready alluded to. In his paper he discussed questions relating 
to the atracture of Distoma clavatum, and throw much light 
upon its anatomy, but I believe that the large “ lateral cavities * 
described by Owen are neither more or less than the somewhat 
unusually distended alimentary cmca, 

Tn 1845 Dujardin placed the worm with the trao distomes, 
‘yet, at the same timo, expressed grave doubts as to whether it 
were, in any sense, a fluke, “Ce ver,” he remarks, “ n'est 
cortaincment pas un distome ni mame un trématede, Si sw 
formo extérieure ot ses deux osoules lui donnent quelque reesem-— 
blance avec les distomes, sa structure musculeuse la 
davantage des Gordins, et son tégument ressemble a celni dex 

siponcles.” M. Dujardin examined the specimens preserved 
in the Paris, Museum, and with regard to one i 
example, described ns ‘ Fasciola, trouvé dans In mer de Nico,”” 
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furnished with spines. In other respects this: | genus I 


bifurcating immodiatoly below the esophageal he 
men of Deh. hiepidum hore drawn (Fig. 77) was taken by 
the spiral intestine of a sturgeon (1855), in wheae! seer 
abundontly, The figure represents » view 
mui head and a lateral pm 
the nockhayving boon slightly twisted, 
‘The ventral sucker is concealed, but 
the transparency of pape, 
a view of the internal organs. — 
Another remarkable genus, estab- 
lished by Von Sicbold, ig Gastero- 
stoma. In this genus the ventral 
sicker hns taken the 
assigned to the pene 
latter being near the centre of the 
body. Tho digestive emca also dis 
appear, leaving only a short sto- 
machal cavity, which reminds one of 
the same viscus in imperfectly or- 
ganised sporocysts or redise. When 
G, gracilescens first came under my 
observation I followed Rudolphi in 
describing it as a distome (D. graci- 
lescens). The anatomy of the genus: 
has been illustrated by Von Siebold ; 
from whose observations also it may 
be inferred that the larva are various 
forms of Bueephali. Prof. Molin do- 
xeribes the water-vascular or respi« 
ratory apparatus as consisting (in @. 
\faabevahnas) of » broad central tube, 
‘cecupying the entire length of the 
body and opening externallyatthe tail. 
Amongst the more remarkable 
fluke-types may be mentioned Var 
Bonodon’s Nematobothrium (NV, filae 
ring), occupying the branchial cavity: 
of Sciena aquila, wleo q 
7 i clavus, found by Molin in the fntag: 
tives of Gadue + merlucius, also Kollikeria filtcollis, occupying 





open follicles in the branchial cavity of Brama Rati. Tho soxes 
in the last-named genus are distinct; male and fomale worms 
together occupying cach cyst, The genus Monostoma ia also 
largely ropreeented amongst fishes. Prof. Wedl found a species 
(M. Wedlii) occupying follicles in the intestinal mucous mem- 
brane, and also adhering to the fin rays of Rhombus levis. 1 
also found a species (M. dubium) in s cyst attached to the 
ovary of Gasterosteus spinachit, Soveral species of amphisto- 
matoid worms were foond by Natterer in Brazilian fishea 
(Cataphractus, &e.), some of these representing distinct genera 
(Aspidocotylus, Notocotylus), to which I found Sonsino’s remark- 
able fluke (Gastrodiseus Sonsinonis, mihi) from the horse to be 
very closely allied. In this connection muat also be men- 
tioned Griibe and Wagenor’s curious Amphiptyches wrna, found 
attached to the branchiw, and also in the intestines of Chimera 
monatrost. 

Tn addition to the above families and genera of digenetic flukes 
infesting fishes we have the monogenotic tristomes and poly~ 
atomes, As remarked in my introductory treatise, the Tristo- 
midmw display a leech-like aspect, in consequence of which they 
have been placed either along with the Malacobdellide, or in 
some other allied family of the suctorial annelids. he tris- 
tomes are not strictly entoson, yet their internal organisation 
conforms more to the T'rematoda than to the Hirudinide. Thus, 
they support two small suckers anteriorly and one large sucker 
posteriorly, the body being externally smooth and devoid of 
annolations. The tristomes -have therefore no anus. In some 
spocies the largo caudal sucker is sossilo, in others it is stalked 
or pednnenlated, being in either case bordered by a membranous 
fold (Dujardin). All the species are hermaphroditic. ‘They 
attach themselves to the gills of fishes or to the genernl surface, 
aclocting especially the neighbourhood of the fins. Some species 
‘aro parasitic on crustacean parasites that aro themselves attached 
to marine fishes. In the genas Udoneila the mode of develop- 
ment is known to be simple and direct. According to Van 
Beneden, the embryos are large and acquire the form and 
charactora of their parents whilst they are still within the ogg- 
shell, They are ready to asaume an independent existence the 
moment they quit the shell. The eggs are oval, the chorion 
being prolonged into s single filamentary process or “ holdfast,”” 
Van Beneden compares a group of them to a * bouquet of vorti- 
cells.” On quitting the ehell the embryonic Udonella at onco 








are supplied with accessory horny developments. The genus 
Gyrodactylus has been studied by Nordmann, Von Sicbold, G. 
‘Wagener, Van Beneden, and especially by Wedl, who records 
the following results -—(a.) “ @yrodactylus is found on the gilla 
of fresh-water fishes under numerous specific forms, @. elegans 
being also found by Creplin and 

Siebold on the fins. Moreover, as 

T have found nenrly every species 

of fish supporting « particular gyro- 

dactyle representative, it would seem 

that each finny creature supplies ibs 

own Gyrodactylue, Sometimes two 

of them are parasitic upon the same 

gill, being frequently associated with 

Trichodine, as well as with the still 

unintelligible Psorospermia. — (b.) 

Tho clasping apparatus at tho pos- 

terior ond of the body must—in an 

animal so soft and constantly ex- 

posed to the passage of regular 

currents—be comparatively strongly 

developed and accommodated to the 

peculiar dwelling-places, and pro- 

bably the varying character cf the the 

latter supplies a reason why there 

should be so great a difference in 

the mechanism of the hooks belong- 

ing to the disk. (c) The hooked 

apparatus affords a very valuable 

and mathematically preciso meant 


may be pietiols by se Sees 


transversely, ab 
other times appearing to be smooth. (¢) The muscular 
ping ye icetonin =) Nei te dda pes Tn the 
majority of instances special muscles are Pelee ‘the 
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invasion of tapeworms are the sturgeons, blennies, gobios, 
roullets, eperoids, and Scisone, Some fow of them sre infested 
by Ligula, Caryophyli@i, &c. Cattle fishes harbor a great 
variety of tapeworm-larvm, forming one of the chief sources 
whence sharks and rays obtain the same parasites destined to 
arrive at sexual maturity within their own bodies. 

Among the most interesting cestodes of fishes we may reckon 
the pit-headed tapeworms and their allies Guee 
One of the most common species is Both. proboscideus which 


Yeo, 60-—Seetion of the strobile of Bothoiccephalar probercidws. Magnified. After Bushs 


is found, often in considerable numbers, lodged within 
the pyloric appendages of the salmon (Salmo salar and S. 
hucho). Tt acquires a length of two feet. When in 1 

numbers it cannot fail to prove injurious to the bearer. In this 
connection also must be mentioned B. nodose. In the adult 
state this worm infesta a groat variety of water-birds (herons, 
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two other species of bee (B. muscorum and B, sylvarum), but it 
remained for Sir John Lubbock to demonstrate that this 
parnsite not only infesta these insects, but also Bombus lucorum, 
B. lapidariue, B. pratorum, B. sublerraneus, and Apathua 
vestalis, I possess specimens from Vespa vulgaris and V. rufa. 
Sir J. Lubbock and Mr. Cole have separately given full 
anatomical doscriptions of the worm. According to Lubbock 
the so-called female is about an inch in length, of a whitish 
color, und jy” in thickness, being bluntly pointed at cither 
extremity. Sphernlaria is everywhere covered by small warts 
or button-like projections, in all numbering about 800, The 
warta are transparent, each, according to Lubbock, project- 
ing from jp to mig” aboye the general surface of the integu- 
ment, ‘There is neither mouth, osophagus, intestine, nor 


‘Toa $5 —Spherelasie tombi. Showing the supposed mule im wish Ace Laldbeeh. 


snus ; but in their placo a largo fatty mass or corpus adiposum, 
Sir J. Lubbock remarks that this peculiar organ “is homo- 
logous, not with the whole intestinal canal of nematodes, but 
only with the intestine; and we find, in fact, that in Gordinx 
the ceophagus is very short, and opens at once into the 
anterior end of tho corpus adiporum ; eo that to paes from this 
genus to Spherularia it would be necessary to shorten the 
cesophagus o little more, and then the wall of the corpus 
adiposum would be immediately attached to that of the body, 
So far, thoreforo, ae concerns the corpus adipooum ond the 
31 
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